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The French Congress Visit. 


The reception to the appeal which we made last 
week, whilst distinctly encouraging, has not been 
up to the time of writing sufficiently general. We 
have received replies from just those people we 
expected to reply, the few people who shoulder the 
technical burden of the foundry world. It is 
pleasing to note that the first reply received by us 
was from Mr. H. L. Reason, the President of the 
Institution of British Foundrymen, who writes : 


‘* IT was very pleased to read your article, *‘ An 
Appeal to British Foundry Owners,’ in the current 
issue of THe Founpry TrapeE Journat. I am 
inclined to think your suggestion will make a more 
successful gathering than if organised by the 
Institution, and for the sake of regularity have 
filled in the coupon.” We look to the above to 
dispel any idea of non-co-operation with the 
Institution, and assume that this will be followed 
by official support after the next general council 
meeting. 

Mr. J. Ellis, a past-president, has also written 
us. His letter reads: “ Will you allow me to 
thank you for your leader in the current issue of 
THe Founpry Trape Journat. To my mind it is 
another proof of the real live interest you are 
taking in the affairs of the foundry industry. I 
trust it will be approved of by all who have the 
interest of the craft at heart, and who wish to 
move with the times. I enclose the coupon.” 

We are afraid that a few people are holding back 
on account of our appeal being such a long period 
hefore the time of the visit. There are some very 
excellent reasons for this, outstanding amongst 
which is the assurance to the committee of the 
French Foundrymen’s Association that their efforts 
are to receive adequate support from their British 
colleagues, and that the conference is to be truly 
International. Before our effort it appeared likely 
to be Franco-American-Belge. This we are par- 
ticularly desirous of avoiding. There is another 
reason of equal importance with which we do not 
wish to deal in these columns, but which will be 
disclosed on our circular letter to those who show 
sufficient interest to fill in the coupon which 
appeared on page 16 of our last issue. The 
‘Canadian Foundryman,” dealing with the sub- 
ject editorially, states ‘‘ a real foundrymen’s con- 
vention is assured, and there is no doubt but that 
many Canadians will avail themselves of the op- 
portunity to have a trip across the Atlantic.”’ 


Amongst other facilities will be the taking over 
of all passport formalities and booking and hotel 
reservation troubles by the Journau. It is hoped, 
should sufficient foundrymen decide to take advan- 
tage of our offer, to arrange for visits of two dura- 
tions, the first of four days and the second to cover 
the full period of the exhibition and congress. 

Whilst our appeal was made primarily to the 
owners, obviously it is open to any foundryman to 
join the parties. We deemed it necessary to go 
direct to the owner, as his co-operation is essential 
for the granting of facilities to others. We are 
aware that managers and foremen can arrange to 
take in a conference during their annual vacation, 
but a foundryman worthy of the name should be 
allowed something more than a busman’s holiday. 
We pointed out that the expenses of the Americans 
will be paid by the American foundry companies, 
and similar facilities should be accorded to the 
British. However, there exist a number of 
managers, foremen and even those in minor posi- 
tions who are sufficiently keen, not only to pay 
their own expenses, but also utilise their vacation 
for this purpose. For such people we shall be only 


too happy to cater, and to make every endeavour 
that their visit shall be a combination of pleasure 
and technical profit. 
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The British Cast-Iron Research 


Association. 


Director of Research. 

The Research Department, in its monthly circu- 
lar, notes the appointment of Dr. Percy Long- 
muir, of Sheffield, as the permanent Director of 
Research, as announced in our last issue. 


Progress of Research Work in Hand, 

No. 2.—Moulding Sands Research.—Samples of 
standard foundry sands have been collected, and 
are being tested with a view of advising makers 
as to the suitability of different grades of sands 
for particular classes of work. The report fully 
detailing these tests is nearly completed. : 

Refractories Research.—\t has been decided to 
commence the first joint research with the Refrac- 
tories Research Association on ganisters for cupola 
repairs and hearth linings, and arrangements are 
well in hand with the work. 

No. 3.—Internal-Combustion Engine Cylinder 
Castings Research.—Further cylinder castings 
have been examined and tested, and defects and 
causes of same investigated. Approved design 
castings will shortly be made for testing. 

No. 7.—Malleable Casting Specification.—The 
Committee are obtaining further data preparatory 
to research work being carried out. A specifica- 
tion has been drawn up at the request of the 
Admiralty for malleable testing. This can be seen 
at the Association Bureau. 

No. 8.—Shrinkage Defects Research.—Several 
experimental castings have been made, and ex- 
tensive tests are being carried out, from which 
very valuable data and interesting results are 
being obtained in connection with ‘‘ draws and 
shrink ”’ holes in castings. These will be given in 
an interim report. 

Cast-Iron Moulds for Die Casting.—The Asso- 
ciation is taking an active interest in the pro- 
posed die-casting research ahout to be carried out 
by the Non-Ferrous Research Association, so as to 
he in a position to advise upon the cast iron for 
the moulds required. 

Cast-Iron Moulds for the Glass Bottle Trade.— 
The Association are about to carry out an investi- 
gation in these moulds, as it is considered it will 
open out a new avenue of trade for the cast-iron 
industry. A report upon this will be sent to all 
members. 

Wearing Properties of Cast Tron for Brake 
Blocks.—The Association are investigating this 1m- 
portant matter. From the reports received there 
is no doubt that considerable assistance is required 
by the industry; at present there is no reliable 
information on the subject available. 

Bulletin (Research) No. 2. This is well in hand, 
and will be issued very shortly to the members. 


Problems Received. 


It is very gratifying to see that members are 
increasingly anxious to obtain the assistance of the 
Director in connection with their difficulties. 
Members are continually acknowledging the great 
value such assistance has been to them. The 
solution and investigation of many of the problems 
sent in have provided very valuable data and in- 
formation towards the large researches in hand. 
The following problems have been reported upon 
during the past month, and will be published in the 
Bulletin: —No. 144, Cast-Iron Moulds for Rubber 
Tyre Manufacture; No. 145, Defects in Cylinder 
Castings: No. 146, Cupola Practice; No. 147, De- 
fective Flywheel Castings; No. 148, ‘ Pitted ”’ 
Flat Castings; No. 149, Loam Mixture for Acid 
Pot Castings; No. 150, Grey Tron Gear Wheel 
Castings; No. 151, Air Furnaces for Chill Roll 
Making. 


The Bureau and Library Department. 

Several new books have been added to the 
library during the past month. The “ Intelligence 
Service ’’ of the bureau is being very much used 
by Members, and data and information on specific 
foundry problems have been applied for and sup- 
plied. Members are reminded that they can bor- 
row books from the library, which now contains 
over 400 volumes. The first Bureau Bulletin will 
shortly be issued to Memigrs and Associates, con- 
taining technical abstracts and other foundry 


data. The library catalogue is also being issued 
at an early date to all Members and Associates. 


Membership. 

During the past month seven foundries joined 
the Association. It is hoped that the membership 
will now very materially increase. The appoint- 
ment of Dr. Longmuir as Director will, without 
doubt, enable the larger research work to be 
pushed forward, but the amount of work which 
can be put in hand depends entirely upon the sup- 
port given by the industry. Foundry proprietors 
should therefore seriously consider as to whether 
they can afford to be deprived of the assistance 
which the Association is now giving to those 
foundries who are members. 


Annual Meeting. 

The annual meeting of the Association will be 
held in November, when some important altera- 
tions in the rate of subscription will be made. The 
election of the Council will also take place; under 
the new scheme arranged the new Council will be 
representative of every foundry district. The 
country has been divided into 16 districts, each 
area sending one member to the Council for every 
100 foundries in that area. This will broaden out 
the interest of the Association, and give each part 
of the country a direct vote in its management. 


F oundry Queries. 


Stains from Aluminium Castings. 

Qvery.—Can any of your readers give me in- 
formation as to how to overcome stains on light 
coloured goods when they are pressed in alu- 
minium shapes, heated by steam under pressure? 
We make “ dishes ’’ for pressing hats to the shape 
desired, and aluminium is preferred to the former 
cast-iron ‘ dishes,’? which were too heavy. The 
trouble we encounter is staining of a bluish colour 
given out by the aluminium when heated.—T. D. 

Answer.—There are several probable sources of 
this trouble, which is not a common one, and more 
information would be desirable to state definitely 
which one it might be so as to eliminate it. Very 
evidently some kind of chemical action is taking 
place, which would not be the case if it were really 
pure aluminium which had been employed with 
which to make the castings to form the ‘ dishes ’” 
which are subjected to the heating, even of live 
steam. Of course, as most users of light castings 
do, it is likely to be an alloy of aluminium with 
some other metal, which has been used as _ it 
strengthens and stiffens the cast metal. Copper 
is the most generally used for this purpose, and 
if slight segregations of copper-rich portions are 
formed near the skin of the ‘‘ dish,’’ or even some 
of the slag included in the pouring, these are quite 
likely to be the cause of the trouble, for with the 
presence of moisture copper salts can be formed, 
and readily produce a_ blue or greenish stain, 
which would most likely pass unnoticed in coloured 
goods, but effectively mar the appearance of light- 
coloured goods. Another frequent admixture to 
aluminium to form an alloy is the metal zinc, and 
under the action of certain vapours arising from 
the steaming of dyed goods, they might also have 
a tendency to produce a coloration effect, but 
not usually of a blue colour. Then there is, of 
course, the possibilitv that the dye from some of 
the coloured goods may have acted on the alloy, 
but not likely on aluminium, to produce a dis- 
coloration which would not necessarily appear on 
the surface of the ‘ dish,’’ but be absorbed in any 
porous patch of the casting, and then be driven 
out later by the subsequent steam heating when 
applied to white goods. Thus a burnished surface 
of a purer aluminium alloy would most probably 
overcome the difficulty.-T. J. P. 


A Postponement. 


Mr. G. H. Judd’s lecture on “‘ Scientific Control 
in Motor Cylinder Foundries,’”’ which was to have 
been read before the Coventry Branch of the Insti- 
tution on the night of the general election, Novem- 
ber 15, has been on this account postponed to 
November 22. 


» 
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Notes on the Development of the Manufacture of 
Steel Castings.” 


By F. A. Melmoth, M.I.Britt.F. 


The following notes are in reference to the pro- 
duction of light and medium-weight steel castings 
only, and are intended to constitute a rapid sum- 
marised description of various methods and opera- 
tions in the production of such castings. No 
attempt has been made to labour any one point, 
as this would have unnecessarily prolonged the 
Paper, and the subject being of such immense 
scope, it appeared to the author that each of the 
various headings would in itself fully demand the 
usual space occupied by a Paper, if treated in a 
detailed manner. 

Metal Manufacture. 

Crucible.—Before the advent of the electric 
furnace quite a large quantity of light castings 
was produced in crucible steel, and there is no 
doubt that so far as the castings were concerned 
satisfactory results were obtained. Economic 
exigencies have now, however, almost cut out this 
method of steel production as applied to the 
manufacture of castings. The question of the diffi- 
culty of melting such low pel material as is 
usually required in light castings has also affected 
the use of the process, and it has now been almost 
entirely superseded by the electric furnace of 
converter. 

Converter.—Several types of this furnace exist, 
the general principle being the oxidation of carbon, 
silicon, and manganese from melted cupola-iron 
by the action of a blast of air suitably applied. 
The heat generated by the combustion of these 
elements is amply sufficient to give the resultant 
low carbon metal sufficient fluidity for the thinnest 
sections, and when properly made and correct 
additions of alloys added to the blown metal, a 
very suitable material for light castings is ob- 
tained. A modification of the usual side-blown or 
bottom-blown Bessemer converter was introduced 
some years ago, in which the actual melting of the 
pig-iron is carried out in the converter itself, 
instead of in a separate cupola, by means of oil 
burners, the fluid iron being afterwards blown in 
the usual manner. 

The small size and general adaptability, coupled 
to the fact that extremely hot steel is obtained, 
make the stock a particularly good piece of 
apparatus for light castings. 

Electric Furnace.—Many very efficient types of 
this furnace are now in constant use for steel 
production for light castings, and undoubtedly, 
given cheap supplies of scrap and current, they 
represent a fully proved and efficient melting 
medium for the purpose under discussion. The 
refining of the resulting metal, when made from 
impure scrap materials, can be quite easily and 
completely carried out, and the composition of the 
product is, in the author’s opinion, more accurately 
under control than in the case of any other pro- 
cess used for the purpose. The refining can 
obviously only be carried out when the furnace is 
basic lined, but the ulses of the acid-lined furnace 
are many, and assuming comparative steadiness in 
the composition of scrap material, remarkably 
successful results can be, and are, daily obtained. 


Comparisons of Processes. 

As previously mentioned, on the score of 
economy and owing to the immense strides made 
in the efficiency and knowledge of working of 
more modern types of melting plant, the crucible 
process for light castings has been quite super- 
seded, only very few instances of its present use 
for the purpose being known to the author. 

The metal obtained is no better, if as good, as 
that obtained much more quickly and economically 
by the other processes, and in the author’s 
opinion it can be definitely left out of considera- 
tion. Competition between the converter and elec- 
tric furnace for premier position as melting 
medium for light castings is severe, and is likely 
to remain so until progress has been made in the 


* A Paper read before the London Branch of the Institution 
of British Foundrymen on November 2. 


very much cheaper supply of electric current in 
large quantities, when the electric furnace, with 
its advantage of refining capacity and ease of con- 
trol, should be able to triumph over what is under 
present conditions a particularly effective rival 
process, The question of relative fluidity, which 
is of extreme importance to the manufacturer of 
light steel castings, has been recently much 
debated, and the author agrees with those who 
believe the converter metal to possess greater 
fluidity at approximately equal temperatures than 
electric metal. One explanation given is that in 
converter steel the exothermic reaction of reduc- 
tions of oxides by the finishing alloys is incom- 
plete, and is progressing with a constant evolu- 
tion of more heat during the casting of the metal, 
thus causing the steel to “ live’’ longer. After 
carrying out a long series of experiments on this 
subject, the author is inclined to believe, however, 
that the explanation probably lies deeper, and 
may be associated with the actual solution of 
oxides in the liquid metal itself. 

Charges in the electric furnace, when worked in 
different ways, vary most distinctly in fluidity, 
with identical compositions. Experiments are con- 
tinually being made at the works with which the 
author is associated, with a view to obtaining 
fresh information on the controlling causes of this 
phenomenon, and many interesting facts have been 
noted. As large makers of small, thin, steel cast- 
ings, most of which are made from electrically- 

roduced steel, it is obvious that any means of 
increasing the fluidity of the steels will be eagerly 
sought after. One of the main criticisms of the 
ultra-pure electric mild steels which one hears is 
its inherent sluggishness, resulting in large per- 
centages of short- and faint-run castings. There 
is no doubt, therefore, that definite conclusions as 
to the cause of this varying fluidity, and the dis- 
covery of a method of control would soon react 
favourably commercially. 


Metal Composition and Influence of Impurities. 

Except for very special purposes, light and 
medium castings are made from a straight carbon 
steel of a fairly low carbon. The usual physical 
specifications demand tensile strength within the 
range of 26 tons per sq. in. and 45 tons per sq. in. 
With an ordinary type of heat treatment these 
figures can be easily met by the following chemi- 
eal specification :— 


Range. Carbon. Silicon Mang. 
26 to 35 tons 0.18 to 0.22 0.25 to 0.30 0.6 to 0.7 
35 to 40 ,, 0.28 to 0.32 0.25 to 0.30 0.6 to 0.7 
40to 45 ,, 0.35 to 0.40 0.20 to 0.25 0.6 to 0.7 


On the question of the influence of such im- 
purities as sulphur and _ phosphorus, opinions 
differ as to the safe amount of either or both 
which can exist in steel castings. In the 
case of sulphur, there is little doubt that an excess 
of this impurity causes hot cracks in the castings, 
particularly if they are of a complicated type. It 
is the author’s opinion that 0.04 to 0.05 per cent. 
can be looked upon as a safe upper limit for high- 
quality work. The effect of manganese on the 
influence of sulphur should not be overlooked, and 
0.6 to 0.8 per cent. of manganese is recommended. 
High phosphorus is often accused of being the 
cause of cracks in castings, and no doubt owing 
to its tendency to cause, when present in exces- 
sive quantity, a coarse, strongly crystalline struc- 
ture in the cast condition, it becomes more likely 
that the heavy strains set up in the metal on 
solidifying will release themselves in the form of 
cracks, than is the case with a finer crystalline 
low-phosphorus steel. Up to a content of 0.06 to 
0.07 per cent., however, very little effect is notice- 
able either in casting defects or the ultimate 
physical testing of the steel. With electrically 
produced steel the amount of the two impurities, 
sulphur and phosphorus, is so easily controllable 
that they need never be present in quantities 
sufficient to cause anxiety. 


c 
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The use of aluminium with a view to ensuring 
soundness has lead to serious trouble when carried 
to excess. Samples of steel castings have come to 
the author’s notice which have broken very badly 
in service when subjected to alternating stresses 
and shock. In several instances it has been found 
that for some reason quite large amounts of 
aluminium have been used, the percentage actually 
remaining in the metal being very appreciable. 
The structure was coarse and open and in the 
worst possible condition to resist shock. Test- 
pieces specially made from the same charge, and 
treated with varying amounts of aluminium, after- 
wards subjected to the usual heat treatment, 
demonstrated the fact that when present in excess 
aluminium lowered both yield point and ultimate 
breaking load, reduced the elongation, and prac- 
tically ruined the material for resisting shock. 
Titanium has been used as a deoxidising agent 
and found very good. It is not necessary, how- 
ever, for steel castings, particularly if made from 
electrically produced steel. The effect noticed was 
a small but regular increase in the maximum 
breaking load and the yield point, with similar 
chemical composition. 


Sands. 


Most of the ordinary mixtures of sand are too 
well known to require detailing, and the main 
advance which has recently been made is in the 
utilisation of old sand. prolonged investiga- 
tion carried out between two or three years ago 
by the author at the works of Messrs. Braintree 
Castings Company eliminated to some extent the 
problems associated with already-used sands. It 
was found that the main cause of trouble was the 
accumulative increase in fine silt which occurs in 
steel-moulding sands on repeatedly using, which 
silt is very high in alumina. Its actual result 
was the gradual elimination of the porosity of the 
sand mixture, with obviously fatal results. By 
means of a patented plant which has been in use 
for two years, all these troubles have been over- 
come, and a very large proportion of renovated 
old sand is now used in all our facing sand 
mixtures. 

Examinations and tests for grain size, along 
with regular estimations of moisture content, have 
ensured a complete regularity of product from our 
sand mills. 

For green sand work, which constitutes the main 
bulk of light steel castings, various types of clays 
have been used as binding material. None has 
given such consistently co results as the Cornish 
type of sandy loam. ireclays have been used, 
but the alumina content varies very greatly and 
also such facing sands have shown a distinct 
liability to dry on the mould face if allowed to 
stand, and to consequently crumble. A contri- 
butor to the discussion on Mr. Bradley's Paper 
on “ Light Steel Castings ’’ at the recent Birming- 
ham Conference emphasised the point that too 
intense refractoriness in facing sands should not 
be sought after. The author is entirely in agree- 
ment from his own experience, but thinks that 
the explanation probably lies in the actual 
mechanism of “ burning on.’’ The theory that 
“ burning on”’ is caused by the actual friction 
of the steel on the mould causing the loosening 
of particles of sand from the face, and its con- 
sequent entanglement in the surface of the steel, 
is put forward for consideration, and not pri- 
marily the influence of temperature on the facing 
sand. Obviously the higher the refractoriness of 
a facing, the higher its silica content and conse- 
quent friability. 

In connection with sands for cores, a large num- 
ber of proprietary binders have been tested, using 
sharp silica sand as a base. Oil and molasses 
mixtures have also been in everyday use. Good 
results have been obtained in almost all cases, but 
it is our opinion that oil and molasses has given 
the most consistently good finish. It has been 
found, however, that the temperature and time 
of baking are very important, as if this operation 
is not thoroughly carried out these cores are very 
liable to produce cracks. The reason for this 
appears to be that the molten metal has to carry 
out a portion of the baking on casting, thus 
increasing the time taken for the destruction of 
the bond and consequent collapse of the core. 


Low carbon steels setting so rapidly are in a semi- 
solid condition almost immediately after the mould 
is full, and in this condition are extraordinarily 
weak. It follows, therefore, that unless the core 
collapses very quickly indeed, hot cracks are 


inevitable. 
Hand Moulding. 


Light castings are obviously only a really com- 
mercial proposition in quantity, but in the pre- 
sent condition of the industry small quantities are 
frequently made by hand. For these small quan- 
tities which do not justify the expense of mount- 
ing for machine moulding, it is our practice where 
possible to utilise plaster or wood oddsides and 
employ boy labour for their manufacture, under 
the supervision of a skilled moulder. In a foundry 
laid out and equipped for the production in large 
quantities of light steel castings, small work of 
a jobbing nature would most probably not be 
accepted in normal times, and at the most would 
only represent a negligible quantity in comparison 
with the output of the machines. 


In the two works with’ which the author is 
associated examples of many different types of 
machine have been used, jolt ram, squeezers, hand- 
rammed turnover machines being in daily use 
during the last few years. For general use, these 
works have succeeded in obtaining most satisfac- 
tory results from jolt ram, pin-lift machines for 
small work. For medium work with deeper 
draught, jolt ram machines with turnover and 
pattern-drawing attachments have been used with 
very satisfactory results. Hand squeezers have 
given quite good results on shallow work, but have 
proved of little value where the depth of draw 
is anything considerable. In connection with all 
the above types of machines, the very great 
advantage of good metal patterns should be em- 
phasised, not only on account of their durability, 
but also because of the undeniable fact that a 
far better skin has always been obtained from 
metal patterns than wood ones. 

The author has not had the opportunity of 
actually seeing one of the new sand-slinging 
machines at work, but, judging entirely from the 
data examined, it appears possible that its intro- 
duction will entirely change our ideas in the future 
of what represents machine production. It is 
difficult to see how the question of keeping the sand 
in sufficiently good condition to be constantly used 
as facing can be arranged, as it appears practic- 
ally impossible with this machine to use two sands, 
one for facing and one for backing. One absolute 
essential to the machine production of accurate 
high-quality small castings is an adequate supply 
of satisfactory moulding boxes. To ensure this 
the practice is to use steel boxes, machined on 
the joint, and, where special accuracy and free- 
dom from even a suspicion of ‘ crossed-joint ’’ is 
demanded, the boxes are provided with hard steel 
bushes run into the box lugs with white metal. 
These boxes are frequently tested and, should any 
distortion have taken place, are re-machined and 
trued up. Should a new bush be occasionally re- 
quired, it is only a few minutes’ work to melt out 
the old one and run in anew one on a jig 
specially made for the job. 

It has been found that there is a distinct 
liability for these boxes to distort, a great deal 
of it being due to rapping them when knocking 
out castings, the soft steel from which they are 
made bending and, of course, throwing out of 
position the pin holes. This necessitates a very 
rigid inspection of the box parts at frequent inter- 
vals. Apart from the question of weight, cast-iron 
boxes have been found very satisfactory. As 
practically all of these small boxes are handled by 
hand, the thickness was cut down to reduce weight. 
with the result that the percentage of broken 
boxes increased considerably. 

After a considerable period, therefore, we have 
come to the conclusion that steel boxes frequently 
examined for distortion are the most satisfactory. 


Dressing Shop. 
Considerable advances have been made in appli- 
ances for dressing castings, and all modern shops 


‘are now fitted with such plant as sand blasts, 


Machine Moulding. 
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pneumatic chipping hammers, swing grinders, 
and so on. Band saw equipment where heads are 
easily accessible by saws, and acetylene cutting 
blow-pipes in other cases, have much reduced the 
time and expense in the removal of runners and 


Fic. 1.—Srtinparp CasTING FOR’ THE 
PREPARATION OF Test 


risers. On light castings it has been found pos- 
sible, by a judicious placing and shaping of the 
runners, to remove quickly and economically these 
by knocking off without detriment to the casting. 


practice is merely to increase the time propor- 
tionately during which the castings are held at 
temperature, following with a slower cooling-down 
to a dull red, after which they can be cooled in 
air. Quenching in either oil or water, and tem- 
pering at a lower temperature subsequently, will 
also, where castings are called upon to perform 


special high duty, be found to produce remarkably 
good results. 


Influence of Design. 


The question of design from the foundry point 
of view is one which has been, except in a few 
outstanding cases, almost completely disregarded. 
Any complaint from a steel] castings manufacturer 
appears to be taken, by the people concerned with 
design, as an admission of incompetence, and if the 
casting be made and not satisfactory, this is taken 
to be final proof of incompetency. Thick and 
thin sections, thick sections and bosses in inacces- 
sible positions, heavy bosses attached to very thin 
general sections of metal, are happenings which 
constitute the daily lot of most steel foundry 
executives. Various methods are adopted, some- 


TasLE I.—Showing Results obtained for daily practice. 


Max. Yield Elon. 
Stress | Point % Analysis. 
Tons per | Tons per on Heat Treatment. 
sq.in. sq. in. 2 ins C. | Si. Mn. 
30.46 | 19.8 34 | 900deg.C.forlhr. Cooltodull | 0.18 | 0.23 0.75 
red in furnace 
29.76 | 18.72 37 do do. do 0.18 0.22 0.76 
31.92 | 19.0 35 do do. do. 0.19 0.30 0.72 
28.0 17.1 33 do do do. 0.16 0.23 0.70 
30.9 | 16.9 34 do. do. do. 0.24 0.40 0.69 
32.0 | . 23.4 32 do. do. do. 0.24 0.41 0.64 
39.7 26.6 21 Quenched from 900 deg. C. in water 0.23 | 0.42 0.50 
4 and tempered at 550 deg. for 
one hour. 
40.8 28.4 19 do. do. do. 0.22 0.33 0.74 
40.8 | 28.3 25 do. do. do. 0.24 } 0.30 0.81 


Welding. 

Welding methods have been so much improved 
that in many cases castings which a comparatively 
short time ago would have been scrapped can now 
be quite satisfactorily repaired. The bulk of the 
welding which has to be done is more in the form 
of the removal of surface imperfections, and is 
done for the sake of appearance, but it is a fact 
that, judiciously used, the welding plant is capable 
of doing work of a much more ambitious nature. 
A properly-made weld, either electric or acetylene, 
possesses fully 80 per cent. the ultimate strength 
of the metal of the casting. 


On the score of expense, electric welding is to 
be much preferred to acetylene, and is usually also 
considerably quicker. 


times with complete and sometimes only partial 
success, to overcome the influence of such design, 
but there is no doubt that a much closer connec. 
tion between the designer and the foundry which 
has to turn out in a particularly capricious metal 
articles of whatever shape and design he requires 
would result in castings more easily produced, a 
great saving in the cost of production, and an 
ultimately better product in service. These re- 
marks obviously do not apply in all cases, and in 
the cases where the above conditions of mutual 
help exist, the effect on production and the satis- 
faction given are remarkable. 


Testing. 
The proportion of castings made to specifications, 
both physical and chemical, is most decidedly on 


Fie. Numper or STANDARD TENSILE AND Benp Test 


Heat Treatment. 


For light castings there is no need whatever for 
a prolonged form of annealing, but the author is 
of opinion that, except in the very few cases where 
castings are not submitted to either shock or 
alternating stresses, it is very necessary to put 
them through some form of heat-treatment. The 
mild steels used for light castings, in particular 
the very pure electric steels, respond very quickly 
to heat-treatment and the structure and general 
properties obtained by heating to 900 deg. C., 
holding at that temperature for half-en-hour and 
cooling eitner in the furnace or in air, are, in any 
case, well worth the extra expense involved. For 
castings of a somewhat heavier type the author’s 


the increase, and consequently the modern foundry 
must be fully equipped to carry out the various 
tests required. 

The best design of test block casting from which 
to cut the required bars is a matter upon which 
opinion varies, but, after a thorough trial of 
various types run in different ways, our standard 
practice is a block shaped, and run as shown in 
Fig. 1. 

From this block several bars for tensile, bend 
test, etc., can be cut, and it is an extremely rare 
occurrence for any unsoundness to exist. The 
Brinell test is frequently specified, in which an 
impression made in the surface of the sample 
under test, by means of a hardened — 

c 
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applied at a specified pressure, is measured and 
the hardness calculated from its area’ This test 
is found to be very usefui indeed, as on the mild 
steels used for light and medium castings, the 
Brinell hardness is almost proportional to the 
tensile strength, and consequently a rapid, cheaply- 
obtained control of the material passing through 
the’ shop can be very quickly obtained. 

Impact tests have been carried out, but at 
present are rarely included in a standard specifica- 
tion. The results obtained with a V notch have 
always been variable, and, in the author’s opinion, 
the U groove is far better and more likely to be 
consistent. Some tests carried out by a local 
metallurgist on the Guillery type of machine, 
using a bar with a U groove, were most con- 
sistently regular and satisfactory. 

Fig. 2 shows a number of average tensile test 
bars after breaking, with their correlative cold 
bends. All these are from test blocks actually 
attached to castings made in each case from mild 
electric steel. 

Table I. shows the results obtained in daily prac- 
tice from standard test bars, the material being a 
mild quality of electric furnace steel. 


General Remarks. 


The whole position of the foundry, whether 
steel, iron or non-ferrous, has in the past occu- 
pied, apparently without very effective protest, 
far too low a position in the scale of manufactur- 
ing industries. The result of this has been to 
discourage the right type of person from a foundry 
occupation, with its inevitable aftermath, a 
shortage of really skilled, high-grade workers. It 
has been made to appear an industry of little 
opportunity, appallingly bad conditions, and as 
the last place to look if improvements were anti- 
cipated. During the period the author has spent 
specialising solely on foundry practice he has 
become convinced that, far from being the ‘‘ Cin- 
derella’’ of industry, as it is sometimes called, 
the amount of skill required by the successful 
artisan, the absorbing fascination of its difficulties, 
and the ever-present hazard owing to the great 
variation in the types of work demanded should, 
under proper conditions, fully justifv the industry 
being placed much higher, and obtain for it an 
acknowledgment of its importance. This would 
certainly lead to the influx of a new type of 
youth, who would be able to retain for the in- 
dustry that skilled artisanship for which, amongst 
those who know, the foundry trade is noted. In 
the newer foundries working conditions are in- 
finitely improved, and if foreign competition is to 
be met and beaten, still further improvements 
must be made, so that, by means of a satisfied 
type of foundryman, feeling that his trade is one 
which is duly appreciated, allied to the benefits 
in production derived from the research work now 
being carried out on foundry matters to an extent 
never before equalled, the result may be a more 
economically-produced ‘‘ better ’’ casting, an ideal 
which all foundrymen will constantly strive for. 


The Art of Softening Cast Iron. 


By ps Reaumoer. 


{In our issue of September 7 we gave a short 
bibliography of de Reaumur. His book on 
malleabilising iron has been reprinted and pre- 
sented by M. Ramas at the Nancy Congress of 
the ATE. Bearing in mind that this was 
written some 200 years ago, it shows that the 
author was a keen observer and lucid thinker. 
Unfortunately no translation can do justice to 
his work, owever, we have made a few extracts 
from his work, which we hope will give an insight 
into the type of work and reasoning accomplished 
at that period.—Ep.] 


First Memoir. 

The execution of elaborate work in wrought 
iron is almost prohibitive on the score of expense. 
In such work the rarer metals, copper for in- 
stance, have the advantage that they can easily 
be manipulated after casting. Owing to the diffi- 
culties of moulding, cast iron can only be used 
for simple decorative work, and it is of course 
impossible to forge it into more complicated forms 


after casting. A method is now being tried 
whereby cast iron can be made easily workable 
after casting, and experiments are in progress 
which suggest that the softening may be effected 
during casting. 

Cast iron is generally considered in two classes— 
“ white’’ and ‘ grey,” the class being deter- 
mined by the manner in which the cupola is 
charged and worked and the subsequent appear- 
ance of the fracture. The fracture of ‘‘ white 
iron ’’ shows a close structure, there are no grains. 
The white of the whitest irons presents a 
‘* matt’ surface, in which it differs from steel 
which shows a scintillating fracture. A rule, to 
which there are apparently no exceptions, is that 
the whiter the fracture the harder the iron. The 
whitest irons cannot be cut by file or chisel. 
The greyer irons, especially those approaching 
black, are readily filed. The whitest irons, too, 
are also the purest. Repeated re-melting tends 
to make a whiter iron. The aim of the experi- 
ments has been to render these white, hard irons 
soft and easily workable. 


Second Memoir. 

Reaumur’s description of his furnace, in which 
the iron is in contact with the coke, shows the 
origin of the cupola. It is possible that, towards 
1780, several cupolas were erected at Creusot by 
the English engineer, William Wilkinson. It can, 
however, be seen that the idea was originated by 
Reaumur, following experiments made about 1722. 

Third Memoir. 

Although the principal object in view was the 
softening of cast iron, another goal was the con- 
version of cast iron into steel. After some 
measure of success had been obtained in the first 
case—by embedding the casting in some material 
and re-heating to a suitable degree—it was tem- 
porarily abandoned to follow the second objective. 
Almost daily interviews were granted to people 
who pretended to possess the secret of softening 
cast iron, but a little investigation shattered the 
hopes held out. Subsequent experiments showed 
that the two objectives were really the same thing. 
One of the most successful experiments resulted 
from the observation that an iron plate, after 
being in a fire for several days and the whole 
then cooled, was covered with a beautiful red 
powder, sometimes bordering on violet. This 
powder, which was simply burnt iron, was then 
used as the material in which the castings were 
embedded. The result proved that this gave a 
greater degree of softening than any other 
material in the same time. 


Fourth Memoir. 

In order to avoid burning of the charcoal dust, 
which is mixed with the calcined bones and 
scaling of the castings, it is necessary that the 
box or muffle in which the process is carried out 
should be airtight. The best form of muffle is. 
long and narrow, in which the castings and the 
mixture are arranged in alternate layers. 
Natural draught is the best for the furnace, 
since the heating is then uniform and _ not 
localised as it is with forced draught. Arrange- 
ments are necessary to permit a view of what 
is happening in the muffles during heating. 
With the tall, narrow form of furnace wood 
makes the best fuel owing to the long flame. 
When increasing the capacity of a wood-fired fur- 
nace, the area of flues and height of chimney 
should only be increased sparingly in order to 
prevent waste of fuel. 


Fifth Memoir (and Sixth). 

If white irons, rendered filable by this method, 
are heated and quenched they will become harder, 
but can again be softened by re-heating in the 
mixture. The degree to which the softening 
process is carried determines the final state of 
the metal treated. If stopped at a certain point 
the cast iron has become steel; a later stage 
gives steel encased in iron, and finally—if the 
process is very prolonged—pure iron is the result. 
By repeating the treatment the original cast 
iron can be renderéd so malleable that a thin 
test piece can be bent double under the hammer 
All experiments have shown that the whiter cast 
irons give the best results, and that the darker 
grey irons hardly answer to the treatment. 
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Institution of British Foundrymen. 


SCOTTISH BRANCH. 


The following are the office bearers for the 
ensuing session, 

President, H. M. Hodgert (Paisley); Vice-Presi- 
dents, A. Lawrie (Hurlford) and J. Affleck (Cath- 
cart); Hon. Secretary and Treasurer, W. H. 
Bound, 69, Minard Road, Shawlands, Glasgow; 
Members of Council, G. Mackay (Paisley), A. 
Mearns (Glasgow), A. Cree (Glasgow), H. William- 
son (Kilbowie), J. A. Gardner (Kilmarnock), R. 
Robertson (Falkirk), D. McQueen (Falkirk), T. 
Bell (Barrhead) and A. Littlejohn (Glasgow). 


Gating and Running Castings. 

The first meeting of the session was held at the 
Glasgow Technical College on October 7. Mn. A. 
Lawrie, Senior Vice-President, occupied the chair. 
Mr. Lawrie, in opening the meeting, referred to 
the unavoidable absence of Mr. Hodgert, their 
president, who was prevented from attending 
through the serious illness of a member of his 
family. Mr. Lawrie declared the meeting open 
and called upon Mr. Thos. Bell, of Barrhead, to 
introduce a discussion on the subject of ‘‘ Gating 
and Running Castings.’’ 

Mr. Bell at the outset stated that the success of 
a casting in a large measure depended on the 
position and size of the gates and risers. 

The method of gating was a problem associated 
with production of every casting and although 
foremen were more or less responsible for every 
detail in the construction of a mould, their chief 
responsibility lay in deciding how the casting 
should be run. The gating of castings was like 
many other problems associated with the foundry, 
in so far, that no hard and fast laws could be laid 
down, every casting had to be considered inde- 
pendently and the opinion of many experienced 
foundrymen might differ regarding the method of 
gating the same casting. 

Mr. Bell stated that the subject was one of great 
magnitude, he therefore wished to confine himself 
to the consideration of the gating arrangement 
for the marine engine cylinder shown in Figs. 5 
and 6, in J. Varlet’s description of the ‘‘ History 
of Loam Moulding in the Province of Liége,”’ 
described and illustrated in Toe Founpry TRADE 
JournaL of June 22, page 473. 

Mr. Bell stated that the method of gating shown 
by Mr. Varlet may have been successful, but it 
was not the method he should adopt, nor was it 
the one commonly practised. His experience was 
that if it were run as shown in Fig. 6, the casting 
would show defects on the inside opposite the run- 
ners. He would prefer to have a large basin the 
full diameter of the cylinder, with spray gates at 
intervals of about 9 in. leading from the basin 
into an extension left on the top of the cylinder 
for the purpose of feeding the casting. 


Plate Moulding. 

This question served to create a considerable 
amount of interest as the subsequent discussion 
proved. The chairman then called upon Mr. 
Mackay to open a discussion on ‘‘ Plate Mould- 
ing.” Mr. Mackay at the outset stated that his 
observations on the subject of plate-moulding 
would be confined to castings made by hand from 
plates, the subject of machine plate moulding 
would be dealt with later by Mr. Bound. 

The object of plate-moulding was to reduce the 
skill necessary for the production of castings by 
preparing the patterns in such a way that it 
obviates the necessity of making a parting or 
cutting runners. 

Mr. Mackay stated that plate-moulding had been 
greatly developed since the introduction of mould- 
ing machines into the foundry, nevertheless the 
old method still held its own in many foundries at 
the present time. The lecturer wished to confine 
his remarks on plate work to the consideration 
of four articles of common use. (1) Sewing machine 
standards: (2) a mantel register; (3) a W.C. 
cistern: (4) a bath tub, 


Sewing Machine Standards. 
Tn proceeding with a plate-pattern for a sewing 
machine standard, a pattern was made as if the 


casting were to be made in the ordinary straight- 
forward way. The next point to be considered 
was to prepare a wooden frame generally 5/16-in. 
thick and a little larger than the moulding box 
in which the actual castings were to be made, and 
repared with snugs for the pins of the moulding 
Ce to pass through. The pattern and frame is 
then passed to a pattern moulder, who proceeds 
to select a moulding-box larger than the pattern 
of the plate-frame, he then moulds the pattern, 
makes the parting, and cuts the runners as in 
ordinary straight moulding. Before closing the 
top part of the mould the frame is placed on the 
drag and a wall of sand raised round the frame 
and made level with its top. When the top part is 
closed the joint of the box is open 5/16 of an in., 
a distance equal to the thickness of pattern-plate 
frame. Four pieces of iron plate 5/16-in. thick 
are inserted, one at each corner, to relieve the 
weight which otherwise would press on the wall of 
onl introduced round the pattern plate. 

When the plate pattern is cast, it is filed up 
and holes bored in the snugs corresponding to the 
guide pins in the moulding box and then passed 
to the foundry. 

The moulder who received the plate pattern 
places the cope part of the box on the floor joint 
upwards. The pattern plate is then laid in posi- 
tion, the drag is then placed on the top, the guide 
pins in the drag pass through the holes in the 
snugs in the plate pattern and then through the 
holes in the snugs of the top part. 

The drag is then rammed up, the whole turned 
over. The top part is then rammed and a gate 
pin inserted at a position indicated on the plate. 
The top is then parted, the plate withdrawn, and 
when the top is again replaced the mould is com- 
plete. It will be noted in ramming the box the 
plate intervenes between the top and the drag, but 
when the mould is finally closed the plate has 
disappeared and the joints of the box now 
come together. The castings when turned out are 
an exact replica of the original pattern less two 


contractions. 
Mantel Register. 


Mr. Mackay’s description of preparing a plate 
pattern for a mantel register was also most in- 
teresting, especially that part dealing with the 
method adopted for embossing ornament. 

A description was given regarding the method of 
proceeding with a pattern for work of this type. 
The mouldings are run up in stucco and cast in an 
alloy consisting of 2} parts of lead and 1 part of 
tin. 

After the mouldings are cast they are ‘‘ chased ” 
up with special tools and soldered into their re- 
spective position. As these castings are very thin 
they are built up on a pattern-board. 

The mouldings at the centre of this casting 
usually terminate into an ornamental part at the 
top. This ornamental part is modelled in clay 
and a plaster cast is made, and from this solid 
plaster-cast, an embossed pattern is constructed. 
The method of procedure is that sometimes termed 
‘* the lost wax process.’’ 

The plaster block to start with, is in ‘‘ reverse " 
and ordinary clay is rolled on a board to the thick- 
ness of metal required in the pattern. this clay is 
pressed gently into the ornament. The clay in 
turn is covered with stucco, and when set the 
stucco block is removed. When the clay forming 
the thickness is withdrawn, a runner or channel 
is then cut into the block, and into the space made 
by the removal of the clay is run liquid wax. The 
wax is obtained by melting down wax candles. 

The wax impression now obtained has the orna- 
ment in its correct relief together with a body 
behind it equal to the thickness of the metal 
desired in the casting. 

The wax mounted on the block, cast against the 
clav, is passed to the pattern moulder and cast in 
the lead-tin alloy already referred to. The cast- 
ing is then returned to the pattern maker, who 
‘‘chases’’ it with his special tools. When 
finished it is placed on the pattern board and 
soldered to the other parts of the pattern. 
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W.C. Cisterns. 

An interesting description was given regarding 
the construction of a plate pattern for a W.C. 
cistern. 

In the first instance a block is made to the 
exact shape of the inside of the cistern, this in 
turn is covered with sheet lead of a thickness 
equal to that required in the casting. The whole 
pattern is prepared as if to be made by the 
ordinary straightforward method. When com- 
plete it is passed to the pattern moulder, who in- 
troduces the ‘‘ plate ’’ in the process of moulding. 
When a name is wanted on the side of the cistern, 
a part is made loose at this point and drawn 
inwards before the main part of the pattern is 
withdrawn. The last illustration given by Mr. 
Mackay was no less interesting, this referred to 
the production of a plate pattern for a bath. 


Bath Moulding. 

In the first place an iron pattern for the bath is 
necessary, such a pattern is produced much in the 
same way as a W.C. cistern. A block is made to 
the inside size of the bath, then covered with sheet 
lead, the pattern for the roll is swept ¢ in stucco, 
cast in lead and soldered to the main body of the 
pattern. When the iron pattern of the bath is 
passed to the moulder he selects two sets of mould- 
ing boxes, it may be mentioned here that the 
boxes for this type of moulding are made inter- 
changeable and in three parts. The moulding 
box which is to act as the ‘‘ plate ’’ has the middle 
and top part fixed permanently. The iron pattern 
has a number of holes screwed to about % in. dia. 
at intervals of 12 in. round the roll of the bath, 
and pieces of iron rods are fixed through the sides 
of the * plate” mid-part to within a short dis- 
tance of the pattern to reinforce the cement to 
which reference will be made later. 

The method of procedure is as follows :— 

The iron pattern is placed on a pattern board 
and covered with an ordinary moulding box, the 
edge of the roll is made to line with the joint of 
the box, as the parting is made at this point. 
Rock sand is used for ramming up the construction 
mould, after the mould has been rammed it is 
turned over and the parting made in the ordinary 
way. An ordinary ti or bottom part is then 
rammed, rock sand being used as in the case with 
the other part. 

As this is only a temporary mould, it should be 
rammed fairly hard. The whole mould is now 
turned over, so that the drag part rests on the 
floor. The middle and top parts are bolted to- 
gether, parted, and turned over so that the top 
part rests on the floor. The pattern is lifted with 
the top and middle part. The ‘‘ plate ’’ mould- 
ing box is now brought forward, the combined mid 
and top part of the ‘‘ plate ’’ box is placed on the 
drag mould, and the drag part of the ‘ plate’’ 
box is. placed on the combined middle and top 
mould containing the iron pattern. 

The 3-in. iron rods are screwed into the holes at 
12-in. centres around the roll of the bath. Rock 
sand is now rammed into the inside of the iron 
pattern to within 3 in. from the top of the roll. 
On the top of this is run common cement, the 
cement is brought up to the level of the drag and 
the iron rods screwed into the roll of the bath are 
embedded into the cement. In this way the iron 
pattern is securely fixed to the ‘‘ plate’’ drag box. 
The other box, namely the combined mid and top 
part of the ‘‘ plate ’’ box, is also filled with cement. 
When the cement has set, which may take from 
2 to 3 days, the original sand mould is removed. 
From one of the parts, the drag part of the bath 
mould is obtained and from the other part, the 
top part of the bath mould is taken, and when 
brought together forms the complete mould. 

The descriptions given by Mr. Mackay were 
greatly appreciated. 


Application of Moulding Machines to Plate Work. 

Mr. Lawrie then called upon Mr. Bound, who 
gave a very interesting account of the application 
of moulding machines to plate work. Mr. Bound 
stated that one of the advantages of machine- 
moulding was the accuracy with which the pat- 
terns could be removed from the mould, in hand 
moulding a large amount of draw was demanded, 
whereas, in machine moulding 1/82 in. in 6 in. was 
considered ample. In machine moulding it was 


necessary to have all the boxes bored to jigs, aside 
castings were a thing unknown, and the boxes were 
interchangeable. The pins in the boxes were 
arallel for a distance of a } in. only, and the holes 
into which the pins worked were lined with case- 
hardened bushes, having a clearance of 5/1,000 of 
an inch only.  Cast-iron boxes were preferred 
owing to their rigidity. 

At the close of the meeting Mr. Lawrie proposed 
a vote of thanks to Messrs. Bell, Mackay and 
Bound for their most interesting and instructive 
addresses, and this was heartily responded to by 
the members. 


Centrifugal Casting.* 


The author summarises the early history and 
gives a bibliography of literature and patents.+ 
Mechanically, casting about vertical and horizontal 
axes are clearly differentiated. With a horizontal 
axis, distribution is symmetrical about that axis. 
With a vertical axis, the surface tends to be a 
a of revolution internally. In the De 

avaud process the spout moves as the casting 
forms; in other processes the entire charge to be 
cast is discharged so quickly into the mould as to 
form the article before it is chilled; this latter 
arrangement has resulted indifferently. For small 
numbers a clay mould in an iron container is indi- 
cated; for mass production a permanent mould. 
For this chrome-nickel or even cast tungsten seems 
a likely material. Where the moulds are initially 
hot (sometimes 1,095 deg. Cent.), they are inserted ; 
where cool, they are part of the machine. Stresses 
require serious consideration ; for this reason self- 
centring arrangements described by the author are 
deemed by him to be very important. Split 
moulds have to be used sometimes, and the author 
shows why bolts form quite unsuitable fastenings. 
The method recommended by him in lieu thereof 
is illustrated. Pieces more than 3 ft. long, and 
of thin section, in steel or monel metal, have only 
recently been cast successfully. This was due to 
using moulds too cold to allow occluded gas and 
slag to pass from the outside to the centre before 
the steel became too viscous to permit this. For 
the same reason contraction cavities are prevented 
if chilling is not too rapid. In steel and monel 
metal the walls harden entirely in 45-60 sec. if the 
mould is initially 1,870 deg. to 1,095 deg. Cent. 
The moulds are prevented from scaling by making 
them of nickel-chrome, or of tungsten; the latter 
has not yet been done on a commercial scale. The 
moulds are carefully cradled from furnace to 
machine, to prevent warping. To prevent alloy- 
ing the hot moulds are protectively coated with 
kaolin, calcined magnesia, and the like, by a swab 
or air-gun, 

For long, thin tubes of large diameter centri- 
fugal casting is stated to be cheaper than Mannes- 
mann methods and their modifications; probably 
also tubes so produced are less liable to corrosions 
having a stress origin. Large, thick tubing up to 
24 in. dia. can be produced to compete with single- 
welded, and more cheaply than double-welded 
tubing. Very sound castings can be made thus of 
metals which cannot be “ pierced”’ at all. The 
process presents a good opportunity for large 
plates to be rolled from the cast heat, e.g., a split 
tube 20 ft. Jong, 20 in. dia., and 0.265 in. thick 
can be brought to 0.25 in. in one pass at an esti- 
mated cost of $4 per ton. Another application is 
to gears and special steels for chemical works (for 
the Claude and Haber processes). Good material 
and skilled and careful workmen are essential. 

Two appendices are devoted to mathematical 
investigation of the forces involved in centrifugal 
casting and of the stresses in moulds, and another 
deals with the subject of temperature-control. 
Mathematically interesting is the suggestion that 
the number of revolutions for steel should be 
N = 1,675 over r where r is in inches to inner 
side of the casting. The indices form a valuable 
guide to anybody contemplating the method.— 
L. Cammen. (Am. Soc. Mech. E.) 

Asstractor’s Nortes.--fThis bibliography is not 
included in the advance proof. 


* Institution of Civil Engineers, Abstract. 
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An ApprenticeshipCourse in Foundry Practice.—X VI. 


By Ben Shaw and James Edgar. 


CORE-PRINTS. 


Cores and Core-prints.—The subject of core- 
prints is so intimately related to the general sub- 
ject of cores and core sands that this article must 
be regarded as, in some degree, complementary to 
our discussion on this subject. It is not right to 
assume, as is frequently done, that cores are en- 
tirely the moulder’s concern and prints the pattern- 
maker’s. A comprehensive knowledge of the whole 
subject should be striven after both by young 
patternmakers and moulders. The importance of 
correct core-prints cannot be exaggerated. We 
have already referred to the impracticability, in 
many cases, of making patterns that are a replica 
of the required casting, and the correct printing of 
a pattern may very considerably affect moulding 
costs. 


Top Prints. 

Top prints are always a danger when closing 
the mould. On the other hand, they are some- 
times a convenience for venting. When the metal 
is very thin and there is not a substantial bottom 
bearance the top prints are useful for steadying 
the core. Top prints are in no respect a disadvan- 
tage for repetition work when the moulding is 
done on machines and the whole practice is precise 
and accurate. It is good practice to give to 
prints about 3-16th in. taper to the inch of ye 
and shape the core-box so that the core will be an 


eccurate fit. 
Circular Prints. 
Circular pat are the common form of prints. 
Nowadays they are usually made on the sand- 
papering machine, but, until a few years ago, 


ry! 


Fig. 10 Fig. 1) 


Patternmakers’ Knowledge of Foundry Requirements. 

There is no greater test of the patternmaker’s 
moulding knowledge than the correct printing of 
his work. It is not an uncommon thing in a job- 
bing foundry when a pattern comes in for the 
prints to be overhauled. The foundry pattern- 
makers’ services are requisitioned, tail prints take 
the place of circular prints, some parts may be 
blocked up and cored out instead of being allowed 
to leave their own core, and top prints may be 
removed. In some cases a block-print may be 
attached to the pattern instead of a series of 
smaller prints, and a corresponding modification 
made to the core-box in order to give balance to 
the core, or holes through partition walls may be 
considered too small for venting purposes and the 
size of the prints need increasing. The pattern- 
maker may examine his work when it returns from 
the foundry, but it is not always possible for him 
to discover what alterations have been effected at 
the foundry, because, invariably, patterns are 
‘‘ put right ’’ and sent back to the pattern shop 
exactly as they are supplied. Thus a pattern for 
a steel casting will often have innumerable ribs 
fitted between branches to help the flow of metal 
and equalise contraction, but these ribs are all 
stripped off before the pattern is returned, and so 
is it with regard to prints. A commonly disputed 
point, for instance, is the use of top prints. Are 
they or are they not necessary? Some pattern- 
makers do not differentiate between jobs; they 
make up for lack of knowledge by being extremely 
cautious, and the form this takes is to place prints 
on every opening in the walls of metal. 


print paring was one of the first jobs of the appren- 
tice patternmaker, and it is somewhat regrettable 
that it is not so still. Just as there are many 
mechanics who cannot use a cold chisel, so there 
are many patternmakers who cannot pare properly. 
Paring prints is splendid practice in the proper 
use of the woodworker’s chisel. 

When the pattern is jointed horizontally circular 

rints should, in nearly all cases, be made in 

alves, as this assists the moulder very consider- 
ably when setting his core. Their thickness de- 
pends largely on the diameter of the print, and 
also on the shape and size of the core. A print 
may be a bearance or it may merely serve as a 
guide. If as the latter ] in. to 1 in. is sufficiently 
thick as a general rule. No taper is necessary on 
prints which are made in halves. In many cases, 
even when prints have to serve as supports for the 
core, it is not necessary to have exceptionally long 
prints, as the moulder may extend the length of 
the print impression to increase the bearance for 
the core. This is quite common practice when 
making odd lengths of pipe. 


Taper. 

Core-prints on the top or bottom faces of pat- 
terns should always be tapered, and providing that 
care is taken to make the core-box to the same 
taper as the print, the shaped print is an advan- 
tage. By shaped print is meant a print which is 
reduced in size to facilitate its clean withdrawal 
and the core-box shaped in a corresponding manner 
so that there can be no crushing either when the 
core enters the mould or when the cope part is 
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finally located. If unseasoned timber has been 
used or the print has not been accurately made 
the core will not fit properly, and the result will 
be worse than when the moulder has to rub the 
core to fit the print when closing the mould. 
Apart from shaping prints in the way mentioned, 
all prints that are not jointed across the centre 
line should be tapered. Some moulders prefer 
them to have their largest size as the core size, 
when the necessary taper is not allowed for in the 
making of the core; others like the smallest size of 
the print to be similar to the core. When the 
former practice is adopted the moulder has to card 
his core, and if this is carelessly done the result 
may be anything but satisfactory. Something can 
be said for each method, however, and the young 
—— should fall in with the shop practice. 
istakes are probable when patterns coming from 
the same shop have prints made just as the pat- 
ternmaker himself thinks best. Uniformity in 
shop practice is not always good, however, and it 
is manifestly absurd, as is the practice in some 
patternshops, to make all the prints of the same 
thickness, without regard to their size, position on 
the pattern, or core which they have to support. 
Turning Prints. 

With regard to circular prints, it may be 
accepted as a general rule that a large diameter 
print does not require as great a depth as one of 
small diameter. It is good practice, when it is 
possible, to turn prints that are of small diameter 
with a dowel, as they can be more accurately 
located on the pattern and their position is not 
easily altered in the foundry. Especially is this 
useful if many prints are required, because they 
can then be turned in a length on the lathe. A 
great advantage of such prints, apart from the 
accuracy by which they can be set, is that they 
always remain circular, such shrinkage as may 
occur being uniform around the diameter. The 
method is also advantageous in that it can be 
more readily removed for making up purposes and 
returned to its correct position on the pattern. 

Balance Prints. 

in many cases it is impossible to support cores 
with prints at both ends, and, while the moulder 
may be able to use chaplets, it is often desirable 
to make a heavy balance print so that the core 
will not require other support and to ensure that 
it will not move when casting. This applies to 
round, square, or irregular shapes. It is also fre- 
quently necessary, if the shape of a core is irregu- 
lar, to shape the print and thus insure against 
any possibility of wrong setting of the core. With 
circular prints a flat is taken off, as shown in 
Fig. 1, and with square or rectangular prints the 
corner would be cut as at Fig. 2. The pattern- 
maker is never justified in relying on the moulder’s 
judgment, because the moulder has not the same 
opportunities for examining a drawing. Patterns 
should be made in such a manner that it is quite 
impossible for the moulder to go wrong. Time 
spent in the patternshop in correct and careful 
printing is more than compensated for by the 
time saved in the foundry. hen making square 
or rectangular prints that have to be in halves, 
if it is possible to joint the pattern diagonally, as 
in Fig. 3, it is much easier for the moulder to set 
the core. This is not always possible, however. 


_When Prints are Advisable but not Essential. 

Fig. 4 shows a design of a square casting with 
a large hole in the bottom-plate and smaller holes 
in the sides. Prints on the sides are not really 
necessary because the bottom print, the pattern 
being solid, supplies a good bearance. The objec- 
tion to not printing the sides is that a fin of metal 
would probably be formed at the outer face, and if 
the moulder was not careful the core might be 
crushed while being placed. To obviate this prints 
might be used, and in aii probability they would 
be made, for convenience both in making the core- 
box and the core, separately from the main core 
and set first. If they were not set before the main 
core it would be necessary to make a print reach- 
ing to the top face of the mould and a special 
core-box to extend the shape of the core. This 
form of print is called a tail, drop, or draw print. 
Tt is always better to use prints that leave a 
correct impression of the core when it is convenient 
to do so because the moulder can more quickly see 
the- shapes of the various cores and better faces 
are ensured on the casting, because there are fewer 
sand joints. 


Drop, Draw or Tail Prints. 

Tail prints facilitate the setting of cores that 
would otherwise cause the moulder much trouble 
and involve the making of difficult joints. The 
commonest type of tail print is for circular cores. 
Here it may be stated that there should always be 
a considerable taper on the sides of tail prints. A 
tail print for a circular core may be made either 
as shown at A or B in Fig. 5. The advantage of 
the form B is that whether it is simply stopped 
over by the moulder or a special separate core 1s 
made for it, the impression is more easily filled. 
The form A is quite suitable when the tail core 1s 
made as part of the whole core. For a one off job 
it may be quite satisfactory to leave the stopping 
over to the moulder, but for repetition work a 
core-box should be made. As to whether it is 
better to make the tail core as part of the main 
core depends entirely on the job. If the core is 
large and the metal is very thin a separate core 1s 
desirable. It is also much easier, in many cases, 
for the patternmaker to make a special core-box 
than to cut the shape of the tail piece from the 
main core-box. 

The thickness of tail prints depends, to some 
extent at least, on the thickness of metal to be 
cored and also on the size of the work. A common 
use of tail prints is in coring holes in pipe flanges. 
Frequently, to allow of slight adjustment when 
erecting pipe lines, square or rectangular holes are 
cored in the flanges instead of round holes, but 
whether they are square or round, the methods 
adopted for coring them are the same. There is a 
choice of three methods, viz., the flange may be 
made approximately double the required thickness, 
half of this being a print. When this method is 
adopted the print is sometimes made about 1 in. 
larger in diameter than the flange, and the moulder 
does not then need to fasten the core in position. 
The core-box is then made to full thickness of print 
and flange. Sometimes prints are not used at all, 
the cores being pressed into their correct positions 
with the aid of a template made about } in. thick 
and similar to Fig. 6. The tail print method is 
also quite common, the prints being carried to the 
joint or to the nearest part of the pattern in that 
direction. 


Double Tail Prints. 


Sometimes it happens that tail prints have to 
be made for two cores in the same vertical plane, 
but at different distances from the joint of the 
mould. There is no real difficulty involved when 
this is the case, as the top print is simply secured 
to the face of the bottom print, when it is intended 
that the moulder should fill up the tail impressions, 
or, for better class work, the one print to the 
position of the bottom hole is all that is required 
providing a core-box is supplied from which the 
full shape of the tail piece can be made, having the 
cores representing the holes projecting from it. 

Facings on vertical walls of metal may cause 
difficulty in coring bolt-holes, especially if it is 
difficult to use a tail print on the facing side. In 
such cases the hole may be cut through the facing, 
the facing being wired on to the pattern so that 
it can be drawn into the mould after the pattern 
proper has been withdrawn, or a tail print may be 
employed, the print being made the thickness of 
the facing more than the core-box. In such in- 
stances the moulder should have a making up piece 
to form the complete shape of the facing when he 
is filling the tail impression; consequently it is 
better practice if at all possible to make a full 
core-box for the tail piece as well as the core 
proper, then the small part of the facing cut off 
by the tail print can be introduced in the box. 


Block and Slab Cores. 


Innumerable instances of external coring can be 
given, but the subject has already been well dis- 
cussed. We shall confine ourselves here to a few 
examples for the purpose solely of explaining the 
printing. Sometimes slab cores are used by the 
moulder to support a body of sand, as when 
making moulding boxes. Supposing a flange is 
required to be cast at the bottom and about the 
outside of a box, and it is not possible to draw 
the pattern work into the mould for the sides, 
then the flange is fixed in a framed box. This is 
frequently done at the foundry. The box is gener- 
ally made about 12 in. long, and as many cores are 
made in it as are necessary to go round the box. 
These cores are baked and then placed against the 
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attern sides with the flanges removed and on a 
evel bearance, sand can then be rammed about 
them, as shown in Fig. 7, and the mould pro- 
ceeded with. Core prints are not always necessary, 
but they are, in nearly all cases, a great help. A 
core may be measured into position, and occasion- 
ally this is unavoidable. 


Feet on the top of a cylinder pattern are fre- 
quently block cored, as in Fig. 8. If only one 
casting is wanted, or, if the shape on which the 
feet fit is very irregular, the pattern may be made 
a model of the required casting. As a general rule, 
however, it is better to build the ribs and flanges 
on a block which is well tapered and make a 
core-box to suit. For repetition, this should always 
be done. Some patternmakers adopt the same 

ractice with top branches instead of turning a 
ong print on the branch over which the flange fits 
or dowelling flange and print on the separate 
branch piece. One big advantage of this method 
is that there is less likelihood of errors occurrin 
in the foundry. In loosening a foot or branc 
from the pattern during the time of ramming 1t 
may be rammed out of position. Fig. 9 shows a 
branch made with a circular print. The method 
does not entail much, if any, more labour in the 
patternshop, because there is less difficulty, as a 
rule, in fitting and it certainly facilitates mould- 
ing. The block print solves many difficulties, and 
it is much better to use them than to construct 
fragile patterns. When a design has to be altered 
after the pattern has been finished a print and 
core may overcome almost insuperable difficulties 
and prevent the pattern from being useless for the 
original design in the future. Variations from 
standard are very common in all patternshops. 
Then again in repair shops, castings are ordered 
and have to be delivered in such short time that 
there is no time in which to make a pattern. The 
casting must be used as a pattern, and either 
innumerable drawbacks and joints made or prints 
may be bedded against it in the sand and core- 
boxes made to suit. 


Recess Cores. 


On the machined faces of large jobs it is cus- 
tomary, instead of machining the whole surface, to 
have special portions recessed. We need not dis- 
cuss why this is so as it does not concern the 
foundryman. As a rule the metal surface below 
the facings is all on the same plane and no con- 
structional difficulties are presented, but some- 
times one part is undercut and much labour is 
involved in reducing the surface. A print and 
core-box is one way of solving the problem, the 
thickness of the print being governed by the area 
of the core. Apart from the labour involved in 
undercutting a flat surface, if the pattern is boxed 
up of frames or plates it may be dangerously 
weakened. 


In core-boxes for intricate cores there are often 
recesses which necessitate loose pieces or prints. 
Sometimes when parts are made loose it is nearly 
impossible for the coremaker to draw the parts, 
and a little foresight in the coring of such parts 
will generally result in a better casting. 


Prints not Necessarily the Shape of Cores. 


When prints are the exact shape of the core, 
as we have already said they form a useful guide 
for the moulder, but it is not in all cases advisable 
to shape them thus. Cores which break the wall 
of metal may be very irregular in shape, or there 
may be many different sizes, as in some bush cores. 
It may not be difficult to make the print to the 
core om, but it may be decidedly awkward to fit 
a core into such a print, and the moulder may have 
to spend much time rubbing corners away. It is 
justifiable then to make the prints for irregular 
shaped cores as simple as possible. Many other 
instances might be cited of prints which should not 
be the proper size or shape of the core they repre- 
sent. Whenever possible, of course, the exact 
shape of the core should be drawn on the pattern 
or print to guide the moulder. Fig. 10 represents 


a section of a circulating inlet valve used in ship 
construction and Fig 11 a joint view of a pattern. 
We shall not, however, concern ourselves with the 
pattern construction, but merely draw our readers’ 
attention to the print A which is reduced in 
diameter to give sufficient sand between it and the 
shell part of the pattern. 


Building Pattern on Print. 

The pattern work for many delicate castings has 
all to be made in a core-box. Patterns which to 
the apprentice may appear very difficult because of 
their complicated design may be quite simple by 
making what is virtually a large print as pattern. 
Such a job is the pump impeller shown in Figs. 12 
and 13. Both views are sections, Fig. 12 being 
on the line AB Fig. 13, and Fig. 13 on the line 
AB Fig. 12. The casting consists of a top and 
bottom plate with six vanes on the walls of metal 
between. To those curved vanes is attached a 
centre plate which is strengthened by connecting 
ribs. The metal may be only 3-16th in. or } in. 
The sketches of the pattern Figs. 14 and 15 are 
almost self-explanatory. On a centre plate is 
built several courses of segments on which the top 
and bottom flanges are screwed. It will be 
observed that the print in this case has not been 
carried to the centre, but the inside diameter of 
both prints is well tapered. If the core were 
carried to the centre the moulders’ work would be 
somewhat simplified, because he would then be 
able to part the mould on the line AB Fig. 14, but 
it is not as satisfactory ‘‘ mitring”’ cores to the 
centre, and the small facings would be made up of 
six or more pieces of core, as only a sectional core- 
box would be made. An inch or even less is 
sufficiently wide for the print at the inside, but, 
at the outside, it may be two or even three inches 
thick. We are not dealing with core-boxes in this 
article, but it may be as well to state that the 
sectional core-box for this type of pattern would 
carry the pattern of one of the vanes, and when 
the cores are made and assembled in the mould the 
spaces for all the vanes would be left. 

Accuracy in securing prints to their patierns is 
very important, and they should be very carefully 
checked afterwards, for, however accurate the cores 
may be, their correct position in their moulds can 
frequently only be determined by the impressions 
of the prints. 


Bock Reviews. 


A Comrpartson oF British AND AMERICAN 
Founpry Practice, with Sprcrat REFERENCE TO 
THE Use or Rerractory Saxps. By P. G. H. 
Boswell, A.R.C.Sc., D.Sc. Published by Messrs. 
Hodder & Stoughton, Limited, Warwick Square, 
London, F.C.4. Price 4s. 6d. net. 

Any information on sands, especially from the 
pen of Prof. Boswell, will always be welcomed by 
foundrymen. His book, ‘‘A Memoir on British 
Resources of Refractory Sands,’’ is considered as 
a standard authority by British foundrymen, and 
the work under review is complementary to it. It 
is based upon his work when associated with the 
Ministry of Munitions and from his visit to 
America at their request. 

Practical men will enjoy Chapter III., as it 
epitomises the question of sands in relation to 
foundry work, but it is Chapter IV. which supplies 
the information which foundrymen will appreciate 
most, as in the chemical specifications are indi- 
cated. Additionally, mechanical grading is set 
out on sensible lines, and its significance clearly 
outlined. 

In Chapter V. the author outlines the principal 
properties of the various natural and artificial 
sands of the States. The comparison with British 
sands is particularly interesting, as the same 
methods of classification have been used in both 
countries. 

The sixth chapter is devoted to bonding and fur- 
nace hearths, whilst Chapter VIT., the last, is 
devoted to a general review and summary. 

The author has kept the tables as a separate sec- 
tion, which is to be commended, as it renders com- 
parison more easy. The plates, too, are also kept 
together. The book is well indexed. It should 
certainly be included in every live foundryman’s 
library, as it constitutes a distinct contribution to 
the study of moulding sands. 


Crype & Company, LimITED, importers of Diatomite 
(or Kieselguhr) for insulation, filtration, etc., have 
removed from Broad Street Buildings to 61, Fore 
Street, London, E.C.2. 
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Sheffield, Foundry Trade Technical Society. 


The first annual meeting of the Sheffield Foundry 
Trade Technical Society was held on October 18 
in the Applied Science Department of the Shef- 
field University. 

The following officers were elected for the 
ensuing year:—President, Dr. Percy Longmuir; 
vice-president, Mr. B. Wood; treasurer, Mr. 
R. H. Bowen; secretary, Mr. W. H. Bolton; 
assistant secretary, Mr. R. Barber; auditors, Mr. 
A. E. Hoyland and Mr. J. Watson. The follow- 
ing were elected on the Council:—Messrs. J. C. 
Barnsley, J. Porter, J. T. Goodwin, J. Shaw, 
A. E. Hoyland, J. H. Barnes, W. Waring, J. 
Emmett, T. Clark, and T. Gerretty. ree 
vacancies on the Council were reserved for mem- 
bers of the Patternmakers’ and Engineers’ 
Societies who are also members of the Foundry 
Trade Technical Society. 


Aims of the New Society. 

Dr. Longmuir explained for the benefit of new 
members the aims and objects of the society, which 
he said had been formed some time ago by Dr. 
Ripper, the head of the applied science depart- 
ment of the University. In all there were now 
some half-dozen of the trades of Sheffield in a 
technical society. These societies were intended 
to cater for a very large body of actual workers 
in a given trade who were not attending any 
technical classes and who were not in any estab- 
lished technical organisation. The objects of these 
societies were to rouse such an interest in their 
respective trades that the members would pass 
either into the technical classes provided by the 
Sheffield University or into the more established 
technical organisations. Speaking as one of the 
founders of the Institution of British Foundrymen 
and one of its Past Presidents, what he specially 
hoped to see was that society serving as a 
feeder to the Institution of British Foundry- 
men. He most sincerely hoped that its younger 
members would become evening students at the 
University and that they would take advantage 
of the facilities afforded by the University. 

That was the foundry trades society, and there- 
fore everyone connected with the trade, whether 
pattern-makers, moulders, core-makers, fettlers, 
or even engineers, were welcome as members. 

Mr. W. H. Bolton, secretary, then read the rules 
of the Society, which were confirmed. 


Dr. Longmuir’s Address. 

Dr. Longmuir, in the course of a subsequent 
address, thanked the members for having elected 
him as their President. He again referred to the 
aims and objects of the Society, and said they 
wanted to create a lively enthusiasm amongst the 
members for their trade. What was it they aimed 
at? They aimed at the expression of art, and the 
foundry trade represented one of the artistic sides 
of life. The skilful moulder and the skilful 
pattern-maker—the man who knew his job—was 
an artist in every sense of the word. 

The programme which had been arranged in- 
cluded as speakers Messrs. Cook and Buchanan, 
both Past Presidents of the Institution of British 
Foundrymen, and they had, he believed, the 
sympathy of everyone connected with the develop- 
ment of the foundry trade. 

Dr. Longmuir then addressed the meeting briefly 
on the subject of modern foundry practice, and 
illustrated his remarks with a number of lantern 
slides. The production of a casting, he said, was 
a work of art, and the general judgment of any 
casting, whether of iron, steel or brass, was to be 
found in its general balance of truth to pattern 
and its response to the test for percolation of water 
or some other test. 

Dr, Longmuir then showed a number of slides 
indicating the composition of charges, the mould 
and its cores, method of melting, casting tempera- 
tures, presence of foreign matter, and shrinkage 
or contracting faults. These conditions, he said, 
summarised or typified the most essential things 
in determining the quality of any given casting. 
Proceeding, he explained the causes of contraction, 
and gave some general figures bearing on the sub- 


ject. He next touched on the subject of expan- 
sion of metal due to rapid heating and cooling, 
casting troubles, fractures of antimony, chilled 
centres, the presence of blow holes, large crystals, 
etc., and, continuing, he said there was no study, 
in his opinion, more interesting than that of cast- 
ing of moulds. At the age of 21 all of them knew 
a lot, but later on they discovered how little they 
actually knew. The more one attacked foundry 
problems, especially on the metallurgical side, the 
more one was convinced of all there was to be 
learned. 
The Discussion. 


Dr. Longmuir then called on Mr. Faulkner, the 
editor of the Founpry Trapes JouRNAL, “ a paper 
which has served the foundry trades very well 
indeed,’”’ to address the meeting. 

Mr. Faulkner said he felt rather nervous speak- 
ing that night on what was, after all, his native 
heath, because he had happened to be a student at 
that department of the University under Professor 
Arnold. The feeling was abroad, he said, in Great 
Britain that there was a distinct sphere for that 
Society, but he had heard the fear expressed in 
Sheffield that morning that that Society was going 
to disintegrate the usefulness of the Institution of 
British Foundrymen. He did not think so, be- 
cause he looked upon it that that Society was 
going to make students in the foundry branch of 
trade sufficiently interested to come eventually into 
the ranks of the Institution of British Foundry- 
men, and in that way it would do good. He had 
been greatly interested in the address of Dr. Long- 
muir, and he thought the most interesting part of 
it was that in which he had referred to the sub- 
ject of internal chill. German thought and British 
thought on that subject were at variance. British 
opinion was mostly that it was due to a wrong 
relationship between the manganese and sulphur, 
and in castings examined in this country it had 
been found that the manganese had been too low 
and the sulphur too high. It had been stated that 
the manganese should be four times the sulphur, 
and he believed that was a good proportion. But 
the Germans had found that when the manganese 
was more than covered by the manganese, 
still chilling would occur. Speaking generally 
on the subject, he thought that the old type of 
professor made things more easily to be under- 
stood by the student than the present-day genera- 
tion, but Dr. Longmuir had given a good lead in 
that respect. He had made things very plain. 
If things were made difficult, he greatly feared 
a good many would be frightened off. 

Mr. J. Shaw said that the majority of things 
which Dr. Longmuir had touched upon were estab- 
lished facts, but whether it was wise to introduce 
micography he candidly could not say. He was 
afraid, if there was too much of that type intro- 
duced, it would choke off some of the people they 
wanted to get there. He did not say it ought 
to be neglected, but he thought the subject might 
be taken by easier stages. He agreed with Dr. 
Longmuir that foundry work was interesting, and 
if he had his time over again, after 40 years’ ex- 
perience, he would not change. It was a dirty 
trade, a worrying trade, but if they got down to 
it they would find it most interesting. There was 
no other trade where the risks were so great. 

A member from the body of the hall said he 
would like to have some more information with 
regard to the subject of blow holes. He was glad 
to hear Dr, Longmuir did not attribute all the 
fault for these to the moulder, and that respon- 
sibility sometimes rested on the mixture. He 
agreed with Mr. Shaw that the diagrams which 
had been shown were interesting, but he was afraid 
that, for a good many of the men present, they 
were rather difficult of understanding. For him- 
self, he confessed they were quite beyond him. 

Another member said he also agreed with what 
had been said with regard to diagrams. The fact 
remained that no man, whether he was the moulder 
or the foreman, could say what kind the casting 
was going to be and whether it was going to be 
a good one or not. That, of course, showed the 
very great care that was necessary if there was 
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to be a good casting. Dealing with the question 
of contraction, his experience was that there was 
considerably greater contraction upon manganese 
than in the ordinary classes of steel. He would 
be pleased to have further information on the 
subject of liquid contraction, and what would pre- 
vent it. All that showed how very little they 
knew when they were working on alloy steels. 


Dr. Longmuir’s Reply. 

Dr. Longmuir, in the course of his reply, said 
he desired to thank Mr. Faulkner for attending 
that night. As they knew, he represented an 
organ on foundry work which he thought should 
be in the hands of everybody connected with the 
foundry trade. It had been his (Dr. Longmuir’s) 
pleasure to write for that journal many years ago 
on foundry matters, and it was his good fortune 
in about 1904 to write in that paper an article 
which eventually clinched the formation of the 
British Foundrymen’s Association, as it was then 
called—now the Institution of British Foundry- 
men. It was of interest to recall that the first 
meeting of that body was no larger than that 
meeting. That Institution had grown, and, as 
Mr. Faulkner had pointed out, that Association 
(the Technical Association) would in no way dis- 
integrate the Institution. It would, he believed, 
to some extent feed it. He hardly knew how to 
refer to the question of internal chill at that time 
of night. He had raised it as a matter of 
curiosity. Generally speaking, however, as Mr. 
Faulkner had pointed out, when the manganese 
was four times greater than the sulphate, there 
was no danger of the internal chill occurring. He 
desired to thank Mr. Shaw for his remarks, and 
to admit candidly that it was difficult to frame 
that night’s programme. He also agreed with 
Mr. Shaw that, whilst the trade was a dirty one, 
it was also one of the most skilful trades practised 
in the country. It was a trade which was never 
learned. With regard to the query with respect 
to blow holes, they could be due to the mould, and 
equally they might be due to the metal. On the 
subject of contraction, he pointed out that one 
got a varying contraction according to the various 
types of alloys. The figures he had shown were 
not meant to be specific, but general ones. He 
did not know any method of preventing liquid 
shrinkage, because most substances in cooling 
necessarily shrank, The boss on the plate he had 
shown would most decidedly influence the shrink- 
age. The question of casting temperature was an 
important one, and for that very reason he had 
not referred to it that night, but they would find 
in the proceedings of the Iron and Steel Institute 
certain references which would be useful and 
which were well worth reading. 

The meeting then terminated. 


Catalogues Received. 


Tue Berrer ‘ Or.’ ” (with apologies to Bairns- 
father). This booklet is being broadcasted by 
Messrs. Spermoline, Limited, of Halifax. It has 
reference to core-making, and its intention is to 
reduce the ‘‘ old Bill” for this department. 

Artur Gipson, Radnor Works, Twickenham.— 
This catalogue deals with Kinnear Patent Roll- 
ing Shutters, which are already well known to 
foundrymen as a novel means of closing drying 
stoves. They are also useful for closing foundry 
and patternshop doors and, being fireproof, should 
be useful for the purpose of dividing the two 
departments, where a careless designer has made 
them contiguous. 

‘*CasTINGS AS AN 
Messrs. Dominion 
Works, Smethwick. 

This brochure is of a distinctly interesting 
nature, and its object is to outline the physical and 
mechanical properties of castings of interest to 
those who construct machinery. It contains the 
analyses, mechanical tests, and usefulness of the 
firm’s products. 


THE rmports of foreign iron ore at the Lonsdale 
dock at Workington last week amounted to 970 tons. 
The outward cargoes for the week consisted of 2,830 
tons of pig-iron, 1,150 tons of speigel and 600 tons 
of sleepers. 


ENGINEERING Materia ’’: 
Malleable, Limited, Etna 


Notes on the Heat Balance of a 
Cupola.* 


By J. 

The striking of a heat balance becomes particu- 
larly interesting when the kilogramme of carbon 
is taken as the basis, for then it is possible to 
set out the distribution of something that is 
absolutely known and fixed. There are definitely 
8,080 potential calories in 1 kg. of carbon, and it 
is in accounting for the whole of these, instead of 
reckoning from 100 kg. of iron, that it becomes 
possible to compare a variety of heat balances. 
The factors involved are: (1) Potential heat in 
gas at outlet due to CO present in the gas; (2) 
sensible heat of the gas; (3) heat taken by iron 
and cinders; (4) losses through radiation, conduc- 
tion, heating up of brickwork, and subsidiary 
reactions, such as the decomposition of the lime- 
stone, etc. Except for very accurate work, it is 
customary to ignore the small amount of OO, aris- 
ing from the limestone, due to combustion of small 
amounts of Si., Mn., and Fe. The gases are con- 
sidered mainly as CO,, CO, and N. The heat 
losses through radiation, conduction, etc., can only 
be obtained by the difference between the 8,080 
calories per kg. of carbon and the total of all the 
known items. 

The heat carried away in iron and slag is calculated 
from the weight of each melted per kilogramme of 
carbon in the charge by the specific heat per kg. 
and their temperature. The specific heat is vari- 
ously given as 0.21 to 0.27 for the two materials, 
though that of the slag may be 0.30 to 0.35. The 
temperature ordinarily taken is 1,250 deg. C. A 
heat balance alone, however, can give no indica- 
tion of temperature; 100 kg. of iron at 1,300 deg. 
C. is entirely different from 130 kg. at 1,000 deg. 
C., although the number of calories is the same. 

When the CO content of the outlet gases in- 
creases, the potential heat of the gas rises, and 
this evidently implies a loss of heat so far as com- 
bustion in the cupola is concerned. 

Although the volume of the blast at any moment 
can be determined with comparative accuracy, the 
estimation of the effect of any variation is not an 
easy matter. By increasing the blast a greater 
quantity of © may be gasified, and there will per- 
haps be a greater volume of CO, in the outlet 
gases, but the sensible heat of the gases will also 
be raised, and it is difficult to say how far the 
increased calories are available for fusion. The 
great drawback is the impossibility of finding, 
otherwise than by difference, the heat losses, etc. 


Non-Scaling Furnaces. 


Messrs. Lucas Furnaces, Limited, of 45, Newhall 
Street, Birmingham, are acquiring larger works to 
cope with the demand for their Patent Antiscale 
Economiser Furnaces, the chief feature of which is 
the method of flueing-out the waste gases. These 
are utilised for heating the air for supporting 
combustion, and are so designed that no outside air 
can enter the chamber when door is opened; 
work can be obtained bright without 
any trace of scale or other bad effects. The manu- 
facturers claim that though it is a natural 
draught furnace, there is a straigt-cut line of heat 
across the door-opening, when the door is open, 
the heat being uniform with the rest of the 
chamber. One firm are hardening steel blades in 
a furnace 24 in. wide and only 18 in. back to front 
with the door open, and are obtaining uniform 
heating and without scale. 

It is stated that for pan annealing in open fur- 
nace several firms are obtaining practically bright 
results, doing away with pickling, and effecting a 
considerable saving in output over furnaces where 
work has to be boxed to get the same results. 

These furnaces work best on towns gas or power 
gas, but are also supplied with integral producers 
for either solid fuel or oil. 

Another interesting production is an oil core 
baking oven, built on the continuous principle, 
and heated on a novel system which is stated to 
give a perfect and economical result. 


* Extracted from a Paper presented to the Nancy meeting of 
the Association Technique de Fonderie. 
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The “ Watson” Electric Rotating 
Furnace. 


No matter what metal is considered, rotation 
when liquid is beneficial. A wild dead-mild 
steel when cast in a spinning machine rotating at 
high speed has been known to give a perfectly 
sound bush. In melting in a rotating furnace 
there is the added advantage of having no slag 
line, and only one type of refractory, which is all 
equally heated. These features are distinctly ad- 
vantageous. The latest rotating furnace to be 
marketed has been designed by Mr. H. A 
Greaves, part inventor of the Greaves-Etchell steel 
melting furnace, one of the few designs of British 
furnaces which has met with world-wide applica- 
tion. Messrs. Watson’s Metallurgical Company, 
Limited, of Lancaster Street, Sheffield, have in- 
stalled an experimental plant in their works for 
demonstration purposes. Up to now it has made, 
without change of lining (best fire-bricks), some 
150 casts, including ferro-manganese, cupro- 
nickel, brass, bronze, gun-metal,’ copper, cobalt 
ore, German silver, nickel silver, and Swedish 
horse nail scrap, as a base for making ferro-nickel. 


The Furnace Proper. 

The ‘*Watson’’ furnace, as it is known, 
consists of a stout steel barrel lined with a 
suitable refractory material, and supported on 
rollers geared to a small motor. For rotating, 
the final drive from the rollers is purely frictional, 


of either teeming into preheated ladles or direct 
into ingot moulds on bogie wagons or conveyors. 


Energy and Electrodes. 

The electrodes only require occasional adjust- 
ment to maintain a constant energy input. They 
are each connected to a copper ring situated at 
the rear of the furnace. These rings collect the 
energy from spring clips. 


Salient Features. 

The outstanding feature of this furnace is its 
ability to work on any normal electric supply 
circuit, thus differing from some American 
patterns which require single-phase current. This 
necessitates three furnaces to balance a three- 
phase system. The furnace is so designed that 
it can be lifted bodily from the rollers and trans- 
planted by crane for teeming in any part of the 
foundry. Associated with these the manufac- 
turers claim (1) rapid melting; (2) perfect 
mixing; (3) sound metal without recourse to de- 
oxidisers; (4) reduced metal losses; (5) low super- 
vision costs; (6) low capital outlay; (7) small 
floor space; (8) definite temperature control up to 
1,500 deg. C.; and (9) adaptability. 


Capacity. 

Two standard sizes have been designed for the 
brass trade, being 2 and 5 ewts. The former re- 
quires 50 and the latter 100 k.v.a. The smaller one 
melts 224 lbs. of brass per hour, using 280 units 
of electricity, whilst the figures for the larger are 


Tue Watson Exectric Rotating FURNACE. 


the weight of the superstructure and contents en- 
suring a steady movement. Suitable switch-gear 
is provided to enable rotation to be effected in 
either sense, and allows of full control of the 
teeming spout. 

Heating Arrangement. 

The necessary heat for melting is furnished by 
an electric arc generated between two or more 
electrodes, This are is magnetically blown into a 
large flame, which allows of an even distribution of 
heat throughout the furnace. This factor is also 
aided by the nearly spherical form of the chamber. 


Process. 


About 20 minutes after charging the furnace 
is rotated 20 degs. at intervals of one minute. As 
soon as a good bath of metal is formed the furnace 
is slowly rotated, the metal then absorbing an ex- 
cess of heat in the lining above the bath. Con- 
tinued quicker rotation obviously prevents any 
overheating of any portion of the charge due to the 
constant and thorough mixing which takes place. 
Yolatilisation can be thus definitely attributed to 
the operator and not the furnace, as obviously the 
metal should be cast before the whole is so exces- 
sively heated. 

For teeming the furnace the top hole is brought 
below the slag line, and a stopper and nozzle filled 
to the teeming spout is opened by screwing out- 
wards. The advantage of this is that the flow 
can be regulated to a nicety. This design allows 


500 Ibs. and 250 units. A metal loss of 0.5 per 
cent. is also claimed. 


Costs. 


The estimated cost of melting a ton of metal 
is set out in the following table:— 
2-cwt. 5-ewt. 
Furnace. Furnace. 
£s. d. £ s. d. 
Electricity at 1d. per 


Electrodes at ls. per lb. 6 0 5 0 
Furnace repairs 2 6 1 6 


2 11 10 20 2 


Mr. Ford, mineral, coal, pig-iron, and steel 
merchant, has removed to 196, Bishopsgate, E.C.2. 


Tue report of Mr. F. W. Harbord to the New 
Zealand Government on the production of pig-iron and 
steel from New Zealand ironsands has been presented 
in the House of Representatives. The report expresses 
the opinion that the conditions in New Zealand are 
such that a blast-furnace and modern steel plant are 
not at present feasible, but if power, coke, coal and 
limestone were obtainable at reasonable prices small 
quantities of pig-iron and steel might be produced to 
meet local requirements partially, this forming the 
basis for building up a larger industry when the de- 
mand increased sufficiently to justify operations on a 
larger scale. 
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Grey Iron Castings—Their Chemical Analysis.” 


By Dr. Richard Moldenke. 


In working out problems in machine design the 
mechanical engineer is constantly confronted with 
requirements for those parts he wishes to make of 
cast iron which make it necessary for him to be 
informed upon the latest developments of the 
foundry industry. Where to use a casting and 
what metal or alloy to make it from should be 
pretty well known by now, but what class of cast 
iron to use and what kind of a foundry to get it 
from may be matters open to doubt in these days 
of rapid changes. 

Cast iron, with all its lack of homogeneity and 
consequent requirements of large factors of safety, 
is nevertheless of such variety in physical properties 
that few engineers are familiar with the many 
uses to which it can be put satisfactorily. It may 
run from glass-hard to dead-soft, from a condition 
of brittleness to one of considerable toughness and 
elasticity, appear silvery to black in fracture, may 
be made acid-proof and also yield to acid attack 
promptly; and, strange to say, may exhibit some 
of these diametrically opposite properties in the 
same casting. Therefore, even though he depends 
upon the foundryman to deliver him the kind of 
casting he needs, the engineer should have some 
knowledge of the underlying causes for the peculiar 
properties exhibited by cast iron when put into 
the form of castings. 


The Carbon Situation in Cast Iron. 

To understand the nature of the complex 
material known as cast iron it is necessary to go 
behind the returns of an “ ultimate analysis,’’ as 
it were, in order to get the ‘ rational ”’ analysis, 
or the grouping up of the several elemental con- 
stituents. Here it will be seen that the total 
carbon is present in two forms, part of it being a 
mechanically mixed crystalline graphite and the 
remainder being chemically combined. Then there 
are iron silicide, phosphide and sulphide, the last 
two compounds being distinctly crystalline when 
present in comparatively large proportions. 

The amount, distribution and physical condition 
of the graphite thrown out of solution at the 
moment of set are the more particular items of 
importance to the engineer in connection with the 
strength and machinability of the casting. While 
the total carbon of the metal is the same through- 
out the mass, the division into mechanically mixed 
graphite and combined carbon will be such that 
the highest proportion of the former will be found 
in the centre of the section together with the least 
of the latter form, and vice versa at the periphery. 
Since the presence of combined carbon in increas- 
ing proportion means a corresponding increase in 
hardness, the metal at the surface of a casting will 
be harder than in the centre. Further, the oxide 
of iron formed through contact of molten iron with 
a damp mould surface and the fluxes in the mould- 
ing sand if not properly covered with adhering 
graphite, on interacting form an enamel which is 
very hard on the cutting tool, and hence this should 
be made to dig under the skin of the casting and 
lift the surface metal away as it cuts along under 
lubrication of the graphite present, and not be 
allowed to glide over the skin. 

With the foregoing explanation of the carbon 
situation in cast iron, and remembering that 
graphite is in mechanical admixture only and con- 
sequently is an element of weakness by cutting up 
the continuity of the iron mass, it will be under- 
stood that fundamentally cast iron is a steel of 
given combined carbon content, with the other 
elements present in much higher percentages than 
one would expect in any steel. For instance, if 
the percentage analysis of the chips taken from the 
first eighth inch below the surface of a flat plate 
gave silicon 2.00 per cent., manganese 0.70 per 
cent., phosphorus 0.45 per cent. and sulphur 0.12 
‘vad cent.; with graphite 3.20 per cent. and com- 

ined carbon 0.30 per cent.; then that part of the 
plate was for practical purposes a 0.30 per cent. 
carbon steel containing much graphite, double the 
usual sulphur and ten times as much phosphorus 


* From the “‘ Canadian Foundryman.” 


as a steel ought ordinarily to contain. The 
analysis for the carbons is advisedly given as re- 
presenting the first eighth inch of the flat plate, 
and not the whole of the plate, as would be the 
case for the other items of the analysis. The fact 
that the proportions of the two forms of carbon 
vary from surface to centre conclusively shows that 
while the total carbon of a cast-iron analysis may 
be perfectly reliable, the items ‘‘ graphite ’’ and 
‘* combined carbon ” in such an analysis are 
worthless unless the actual point from which the 
sample has been taken is indicated. 


Considerations Regarding Chemical Composition 

of Castings. 

So far as the chemical composition of cast iron 
is concerned, it may be said that silicon as the 
chief determining factor of the condition of the 
carbon present may run from as low as 0.35 per 
cent. in deeply chilled castings up to 3.25 per cent. 
in the very lightest of hardware and novelty work. 
The absence of silicon allows the carbon to remain 
in chemical combination with the iron. As the 
percentage of silicon increases the iron loses its 
power to hold the carbon in combination and it is 
thrown out as graphite at the moment of set. 
The higher the silicon, the greater the graphite 
percentage. A factor affecting the silicon content 
to be employed is the rate of cooling of the metal 
when a mould is filled with molten iron. The 
thinner the section the greater the power of the 
iron to hold the carbon in chemical combination 
in spite of the silicon present. Hence high silicon 
is necessary to prevent thin sections from turning 
out hard, and since the foundryman must deliver 
his castings in condition to machine properly, he 
naturally regulates the silicon of his mixture to 
care for the thinnest section. He has the further 
difficulty of contraction with which to contend. 
Cast iron with the carbon all combined—or ‘‘ white 
iron ’’—has a casting contraction of } in. to the 
foot, whereas with the carbon all as graphite this 
contraction (erroneously called ‘‘ shrinkage "’) is 
only half as much. If the foundryman were to 
aim. for strong iron with a reasonable machinability 
for the heavier sections of the casting to be made 
(the blueprint showing that these sections go 
under the planer, etc.), making his mixtures 
accordingly with high steel-scrap percentages and 
comparatively low silicon, the thin rib and brackets 
of the casting would come out hard and brittle, if 
not actually white in fracture, and the greater 
contraction of these in cooling from the molten 
state would cause bad warping and _ internal 
strains. The mechanical engineer should there- 
fore study the metallurgical side of the foundry 
requirements so that he may design his work with 
the least abrupt changes in section, avoid sharp 
corners and distribute his metal to the best advan- 
tage—in other words, give the casting a chance. 

The total-carbon percentage has come to be a 
most important factor in the iron-casting industry. 
Of recent years the comparatively low total carbon 
iron made in the air furnace, an called ‘‘ gun 
iron ’’ from its use previous to the days of the 
steel cannon, has been paralleled by cupola metal 
in which great quantities of steel scrap are added 
to the mixture. Even in the air furnace the for- 
mer long periods of refining to reduce the total 
carbon are shortened by adding all the way up te 
30 per cent. of steel scrap to the mixture of pig 
irons and home scrap. The product gets the 
erroneous name of ‘‘ semi-steel’’ from those who 
are not informed on the properties of this grade 
of cast iron—for it is only a high-grade cast iron, 
with none of the properties of steel. Its import- 
ance to the engineer lies in the fact that 
the ultimate strength is nearly doubled by 
adding the steel scrap, and that the com- 
paratively cheap iron casting need not be replaced 
by the more expensive cast steel. The foundry- 
man, however, has a problem before him in run- 
ning these high-steel-scrap heats. Only the best 


cupola and mould-gating practice will yield cast- 
ings free from blowholes, cracks and serious in- 
The silicon percentage must 


ternal shrinkages. 
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be watched particularly, so that separation of 

raphite and combined carbon may leave the latter 
ce enough for proper machinability. The effect 
of low total carbon (it may be brought down to 
2.25 per cent., or just above the line of division 
into steel), if the combined carbon is kept normal, 
is to give an otherwise lower graphite percentage. 
Necessarily this graphite is finer in crystallisation, 
and there being less of it than normal, the planes 
of separation in the solid metal are smaller and 
fewer, hence the greater strength. Moreover there 
is much less phosphorus present as the result of 
the low phosphorus of the steel added. 

Manganese in the castings should not be allowed 
to run below 0.50 per cent. nor over 1.00 per cent. 
for normal machinable work. Phosphorus should 
be as low as possible, considering the pig irons that 
must be used, and for important and thick work 
had better run below 0.40 per cent. Very thin 
castings, such as art and architectural details in 
structures—which really correspond to the ‘ stove 


the country building heavy machinery and engines 
(particularly of the marie type). Castings to 
withstand high pressures, such as those of air, 
steam and ammonia, are made by foundries 
specialising in air compressors, pumps, refrigera- 
tion machinery, and the general valve and fitting 
trade. For light parts to serve for ornamental 
purposes there are many stove shops to which re- 
course may be had. In general, however, where 
reciprocating parts or sections of intricate 
character and subject to severe strains are re- 
quired, it is safer to go to the large concerns 
making well and favourably known lines of pro- 
duct. The foundries connected with such estab- 
lishments have the proper facilities and the 
trained men to undertake the work, and will be 
in a position to advise improvements in design to 
give the metal a better chance for the purpose in- 
tended. Foundries of the class just mentioned 
usually have need of several mixtures of iron to 
supply the parts required for the line of machinery 


plate ’’ of the foundryman, require very nearly turned out. Hence they usually run a_ few 

TasBLe I.—Recommended Analyses for Various Classes of Castings. 

Light Medium Heavy 
Castings | 
si | Mn|S | P TC. Si| S| P| TC) si|Mn| S| P| TC. 
| 
Acid-resisting 2.00 0.75 | 0.05*| 0.20* 3.25*, 1.50 | 1.25* 0.05* 0.20* 3.25*| 1.00 | 1.25 |0.05*) 0.20*| 3.25* 
Agricultural .. .|2.50 |0.60 |0.06 0.75 3.75 2.25 0.70 | 0.08 ,0.70 3.50 |2.00 0.80 |0.10 |0.60 | 3.25 
Air cylinders .|1.90 0.70 0.08 3.40 |1.50 (0.80 |0.09 |0.40 | 3.25 |1.00 0.90 |0.10 |0.30 | 3.00 
Annealing boxes .| —|..—| —| —| — 10.65 |0.20 |0.08 |0.20 |3.50; —| — 
Automobile cylinders -|2.25 (0.65 0.08*|0.40* 3.25*| 2.00 | 0.08* 0.40% 3.25*| — | — 
Balls for grinding .. —| — — |0.75 0.50¢ 0.15*,0.40* 3.75t| 0.50 | 0.50¢]0.15* 0.40*! 3.75t 
Bedplates .. .... -|2.00 (0.70 0.08 0.60 3.75 0.75 |0.10 |0.50 |3.50 | 1.50 |0.80 |0.12 ,0.40 3.25 
Boiler castings —|.—| —| —| — |0.06* 0.20* 3.50%] —| —| —| — 
Car wheels .. —'—|—| —| —| —| —! — }0.65 |0.50 |0.08 | 0.35 | 3.50 
Chilled castings —| —| —| —| =| -| - 0.06* 0.20*| 3.50* 
Chills... | —| —| —| — —|1.00 |0.50 |0.05 |0.20 |3.00 | —| —| —| — 
Crusher jaws —| —| —| —]1.00 |1.00 | 0.04 (0.20 | 3.50 |0.88 | 1.25 |0.06 |0.20 | 3.25 
Dies for hammers | 0.60 0.05 |0.20 3.00 | 1.25 |0.80 |0.06 0.20 | 2.75 
Dynamo Castings . |2.50 |0.50 |0.05 3.75; —| —| —| — ]2.15 |0.50 |0.06 0.50 13.25 
Electrical work -|3.00 0.50 (0.03 |0.60 3.75 |2.75 (0.50 |0.05 |0.50 3.50 | — 
Engine frames 2.00 0.60 (0.08 |0.50 3.50 |1.75 |1.00 10.10 |0.40 | 3.00 
Fire pots, grates -|2.25 |0.60 |0.05 0.20 3.50 |2.00 |0.80 0.06 (0.20 | 3.25 —| — 
Fly wheels -|2.00 | 0.50 0.05 0.50 3.50 | 1.50 |0.60 |0.06 |0.40 |3.25 | 1.25 |0.70 |0.08 0.30 3.25 
Friction clutches 12.40 |0.60 |0.10 0.70 3.75 \2.00 |0.70 |0.12 |0.50 13.50} —| —| —| — 
Furnace castings -|2.40 |0.60 |0.05 0.60 3.75 |2.15 |0.80 (0.06 |0.50 3.50 | —| —| — 
Gas-engine cylinders .|2.00 |0.70 |0.08 0.40 3.25 |1.50 |0.80 |0.30 3.00 |1.25 0.90 |0.10 (0.20 | 2.85 
Gears .. ..|2.25 |0.60 |0.08 0.70 3.75 |2.00 |0.80 0.09 |0.60 3.50 | 1.50 1.00 0.10 |0.50 (3.25 
Glass moulds, pipe balls -| —-| —| —!| —! — |2.50 |0.60 |0.04 |0.20 (3.25; —| —| —| — | 
Grate bars .. --| —| —| —| —| — |. — |0.60 [0.05 |0.20 (3.50); —| —| —; —j| — 
Gun iron —)1.50 |0.50 0.05 0.30 3.25 | 1.00 0.05 | 3.00 
Hardware --|2.50 |0.70 {0.08 |0.80 (3.75 | —| —| —| —| | — 
Heat-resistant iron .. | —  — |2.00 |0.80 0.06 3.25 |1.50 | 1.00 |0.06 | 0.20 | 3.00 
Hydraulic cylinders 1.50 |0.80 (0.05 |0.40 3.25 |1.00 |1.00 |0.08 0.20 2.85 
Ingot moulds | — —} —| —| —| —| — 41.25 10.80 |0.06 | 0.20 | 3.75 
Machinery castings .. -|2.50 |0.60 (0.08 0.70 3.75 2.00 0.80 |0.09 |0.60 (3.50 | 1.50 1.00 0.10 | 0.50 | 3.25 
Mine wheels... —| —| — {1.00 |0.10 jo20 |3.00 —| —| —| — 
Ornamental castings .|2.75 0.60 |0.06 0.90 3.75 |2.25 |0.70 0.08 |0.80 | 3.50 
Pipe (water) .. .{2.25 |0.06 0.80 3.75 |2.00 |0.80 0.08 |0.70 3.50 |1.50 | 1.00 |0.10 | 0.60 | 3.50 
Piston rings .. -|2.00 0.70 (0.05 0.60 3.50 |1.75 0.80 0.06 |0.50 33.25 | — 
Pulleys -|2.40 0.50 |0.05 0.70 3.75 | 2.15 0.60 0.07 |0.60 3.50 |1.90 |0.70 |0.09 |0.50 | 3.25 
Radiators .. .|2.25 0.70 0.06 0.80 350| —| —| — @—| —| —| — 
Rolls (chilled) —| —| —| — |0.06 |0.40 [3.25 | — | 1.00 |0.08 | 0.30 | 3.00 
Soft castings . . -|2.60 |0.50 0.06 0.60 3.75 | 2.40 |0.08 |0.50 (3.50 | —| —| —| — 
Soil pipe ..|2.25 |0.60 0.08 0.80 3.75 |2.00 |0.80 (0.10 |0.60 ‘3.50; —| —| —| —| — 
Steam cylinders -|2.00 |0.60 0.08 0.50 | 1.60 10-80 |0.09 |0.40 |1.25 | 1.00 |0.10 0.30 | 3.50 
Stove plate -|2.50 |0.50 |0.06 | 1.00 | 3.75 |2.25 | 0.60 | 0.08 0.80 3.50 -i 
Valves -|2.25 |0.07 0.50 | 3.25 | 1.75 |0.08 |0.40 |3.00 |1.25 1.00 |0.09 0.30 | 2.85 
White iron castings .. | —! —! —! — |0.75*0.20¢ 0.25* — — —! —j — 
* Below. + Above. 


1.00 per cent. of phosphorus to come out in perfect 
detail. Table I. gives recommended composition 
of castings for many purposes. It is not wise for 
the engineer to specify the chemical composition of 
the castings he requires, but if strength is im- 
portant it should be specified in the States accord- 
ing to the standards of the American Society for 


Testing Materials. 
Specialising in Iron Founding. 

The foundry industry is pretty well divided up 
into specialised lines of work. If the engineer 
needs chilled castings he turns to the makers of 
chilled rolls. Many foundries, however, other than 
roll makers produce crusher castings, balls for 
grinding, and shoes and dies for stamp mills. An- 
other important branch of foundry work is the 
making of cylinders. For the highest grade, 
foundries having air furnaces should be selected, 
particularly if they make a speciality of cylinders, 
piston rings and the like, and these will be found 
among the great foundry and machine works of 


charges of fairly low-silicon, high-steel-scrap metal 
for such castings as gar cylinders, 
rolling-mill parts, and other work of high strength 
and density. The next charges may then care for 
ordinary machinery castings, and finally a few 
extra soft or high-silicon charges may care for 
pulleys and the very light-section product. Some- 
times the process is reversed, all light, soft work 
being run first and the harder classes at the end 
of the heat. 

On account of the lack of elasticity and its mas- 
siveness, cast iron is ideal for frames for machinery 
of all kinds, and as it can be locally chilled to give 
splendid wearing surfaces where needed, built-up 
structures of several materials can be avoided. 
The reduction in the total carbon through steel 
additions to the mixture can be carried to a point 
when the chips taken from such a casting curl up 
almost as well as those from hard steel, and hence 
such metal serves very well where it is not essential 
that steel be used. 
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Recent Tendencies in Grey-Iron Foundry Practice. 

A few words on the more recent tendencies in 
the production of grey-iron castings will not be 
amiss. The passing of the war has given us time 
to realise more fully the train of evils that have 
been its legacy to the foundry. A cataclysm such 
as this cannot but have disorganised everything it 
has touched, and so the foundry is manned to-day 
by operatives giving but part of the output of 
previous days, the character of the work is itself 
poorer, corrective measures are impossible of appli- 
cation, and hence the industry is far behind the 
present demand for castings. Until labour seeks 
work, conditions will be no better, and prices are 
the rule which take into account all kinds of 
eventualities. So much for the operating end. 
On the technical side matters are just as bad. 
While there was a tremendous expansion of other 
industries due to war demands, the foundries 
simply pushed production to the utmost consistent 
with ability to get raw materials and men. Im- 
possible prices for pig-iron resulted in the use of 
so high a proportion of scrap in the mixtures that 
when the castings made during this period of stress 
eventually land into the scrap piles of the country 
—probably within the next twenty years—a serious 
problem of very high-sulphur and oxidised iron 
will confront the foundryman. Instances of 90 
per cent. scrap in the mixture were common and 
castings with over 0.20 per cent. sulphur equally 
so 


The problem will have to be faced, and there are 
two possible solutions. The method heretofore em- 
ployed in such a case is the increased use of pig- 
iron in the mixtures. Before the war the common 
practice was to use not over 40 per cent. scrap 
with 60 per cent. pig. Now it is reversed. Conse- 
quently, instead of having the sulphur run about 
0.08 per cent. maximum in important work, it is 
more nearly 0.12 per cent. Ordinary work to-day 
touches 0.18 per cent. without much comment. It 
is true that even a higher sulphur content will not 
militate against machinability provided the melt- 
ing practice is of the very best, but the castings 
are more subject to danger from shock and casting 
strains, 

The other method for correcting the high-sul- 
phur tendency in daily work at present and for 
that to come would be a desulphurisation process. 
Until very recently no method of this kind was 
available, but fortunately the electric furnace has 
been drawn upon for this purpose and is doing 
the work with complete satisfaction. Instead of 
melting the charges from the cold state, as is the 
ease in electric-steel developments, the regular 
cupola method is employed and the molten metal 
is transferred into an electric furnace having a 
basic lining. In this way the heavy current varia- 
tions are avoided and by taking advantage of the 
comparatively cheap cupola-melting cost, that of 
the electric furnace for refining only is very 
materially reduced. It is a question whether more 
than an eighth of a penny is thus added to the 
cupola melting cost per pound of metal ‘‘ du- 
plexed,” where current is cheap. 

Molten cupola metal with possibly 0.12 per cent. 
sulphur may thus be brought down to about 0.05 

r cent. and even lower. Moreover, the metal 
is highly superheated—cupola metal itself is in- 
tensely hot as compared with furnace iron—and 
thoroughly deoxidised. The castings made are 
therefore much better and sounder than the 
ordinary run, equalling charcoal-iron castings made 
in the air furnace. The first cost of the installa- 
tion is high, but soon pays for itself in the quality 
of work turned out. While developed during the 
war period it is none the less a logical sequence in 
the world advance of the art of making iron 
castings, and should be welcomed as a satisfactory 
way out of a very bad situation ahead. 

In conclusion, the mechanical engineer is urged 
to turn his attention more specifically to foundry 
operation. The technical staffs of all the foundries 
of Continental Europe, from manager down to 
assistants in the several production and testing 
departments, are all graduate engineers. The 
consequence is that castings are made strictly for 
the purpose intended and not merely to get by 
the machine shop safely, as is unfortunately so 
often the case here. Close co-operation between 


men trained in the science with those trained in 
the art of making castings can result only in 
good. 


Porosity and Surface Defects of 
Malleable Cast Iron.* 


By Marcer Remy, of Herstal, Belgium. 


It is common knowledge that, under certain con- 
ditions, all cast metals will show scabs, pulls, or 
blowholes. This matter becomes particularly 
serious when the piece has to be machined and 
completely finished before being subjected to pres- 
sure. Various remedies have been suggested, and, 
in America, attention has been paid to the mould- 
ing process rather than to any modification of the 
metal; to this end large risers and feeders have 
been successfully employed. 

In attempting to discover the cause of these 
blowholes or ‘‘ honeycomb,’’ it has been noticed 
that they occur more frequently in certain parts 
of the mould, at the junction of two arms, for 
instance. This may be due to the entrapped gas 
from the mould penetrating the metal before it 
sets. Another suggestion is that the water of 
combination in the clay—released at about 500 deg. 
C.—may produce the honeycomb effect by its in- 
stantaneous vaporisation. Mons. Kluytmans 
attributes the effect to segregation of pearlite at 
the junction of sections, such segregation being 
influenced by the direction of the stream of metal 
when teeming. Prof. Touceda remarks that the 
casting temperature is indicated by the appear- 
ance of these defects. If black, a very hot cast 
has been made; a dark grey suggests hot metal, 
and a light grey a cold cast. 

In considering these defects of malleable cast- 
ings, a great many contradictory features are 
presented, and it is essential that a long and 
systematic inquiry should be undertaken and that 
all foundries should contribute their experiences. 


Influence of Silicon and Manganese on the Tensile 
Strength of Malleable Cast-Iron. 

Certain abnormal results have been obtained 
during tensile tests of ‘“‘ black heart” malleable 
castings, 31.6 tons per sq. in., with an elongation 
of 25 per cent. is a figure that surpasses the tests 
of the best irons known. It is the opinion of 
Schwartz, however, that the accepted tensile values 
for pure iron are out of date, and that they should 
be revised with the aid of modern apparatus and 
methods. Schwartz suggests that manganese may 
have a marked effect in this matter of tensile 
strength and that a great deal of research remains 
to be done from the point of view of the sequence 
of solidification of the various components of mal- 
leable iron during cooling. An American authority 
declares that the effect is due to silicon, which may 
be in solid solution with the ferrite—giving a 
silico-ferrite matrix—which, alone, would be tena- 
cious and ductile and, at the same time, be easily 
machinable. To this end he recommends a silicon 
content of 1 per cent. when possible. This ques- 
tion presents an extremely interesting and valu- 
able subject for research. 


Modulus of Elasticity of Malleable Cast-Iron. 

According to M. de Fleury, in Revue de Métal- 
lurgie, May, 1922, the modulus of elasticity of 
malleable cast-iron is little more than half that 
of steel. In the same issue M. Portevin remarks 
that this value is probably the same as that of 
semi-steel. Mr. Schwartz, who has made an ex- 
haustive study of the material, describes an experi- 
ment which gave 22,500 as the modulus, but con- 
siders this figure too high in view of results 
obtained during tensile and compression tests. 
He suggests a maximum of 20,300 and a minimum 
of 17,500 for this value. 


Advantages of Malleable Cast-‘ron. 

Resistance to vibration and repeated shocks is 
an important feature of malleable cast-iron, and 
this property should be considered in comparison 
with other metals, especially steel). For equal 
strength malleable is much easier to machine than 
is steel. because the graphitic carbon acts as a 
lubricant to the tool. 


Tue LATE Mr. C. B. Brooks, metal merchant, of 13, 
Leadenhall Street, E.C., left £168,810. 


* Abstract of a Paper presented to the Nancy meeting of the 
Association Technique de Fonderie. 
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_ Trade Talk. 


NEEDHAM Bros. & Brown, Lruirep, are making ex- 
tensions to their Borough Foundry, Pontefract Road, 
Barnsley. 

Pease & Partners, LIMITED, propose re-opening 
their Lingdale Mines, Skelton, at the commencement 
of next month. 

Tue Late Mr. R. W. Younec, of Middlestown, near 
Wakefield, a director of William Jarvis & Sons, 
Limited, ironfounders, left £4,443. 

CONSIDERABLE DAMAGE WAS DONE by a fire which 
broke out in the engine-house at the foundry of 
the Callendar Iron Company, Falkirk. 

Mr. J. Brunton, of 28-30, Lime Street, London, 
E.C.3, has been appointed agent for Universal Bolts 
& Nuts, Limited, of Old Hill, Birmingham. 

Way & Company, LiMiTED, engineers, 
merchants, etc., have removed from St. John’s House 
to 45, Church Street, Minories, London, E.1. 

ORDERS HAVE BEEN RECEIVED at the Crewe Railway 
Works for 30 locomotives for the London and North- 
Western Railway. A large order for new boilers has 
also been received. ‘ 

R. B. Tennent, Limirep, Whifflet Foundry, Coat- 
bridge, and M. Arnott & Company, Coatbridge Boiler 
Works, Coatbridge, have joined the Federation of 
British Industries. 

Mr. Harotp E. Yarrow, president of the Institu- 
tion of Engineers and Shipbuilders in Scotland, de- 
livered his presidential address to a meeting of the 
members held last week. 

Tue Toot Trapves Tecunicat Soctery commenced 
their session on Thursday last with a discussion 
on the duties and efficiency of tools and saws from 
the machinery users’ point of view. 

W. R. Baxter, Liuirep, successors to the Mechani- 
cal Packing & Accessories Company, have removed 
their registered office and warehouse from Windsor 
Place, Cardiff, to 30, Crwys Road, Cardiff. 

IN CONSEQUENCE of the reconstruction of a portion 
of the works, several hundred men employed at the 
steel works of Alfred Hickman, Limited, Spring Vale, 
Bilston, have received notice to cease work in a week’s 
time. 

Mr. L. F. Ricnarpson, formerly a director of 
White Bros.’ Engineering and Machinery Company, 
Limited, has established himself in business as an iron, 
metal and machinery merchant at 30, Trinity Square, 
London, E.C 

THe puLNness of the iron trade together with the 
recent rise in the price of coke has necessitated the 
blowing out of one of the blast furnaces of Alfred 
Hickman, Limited, Bilston, Staffs., and a second one 
at one of the associated firms. 

On THurspay Last the members of the Chemi- 
cal Society met at the Institution of Mechanical 
Engineers, when Sir William H. Bragg, in conjunction 
with Professor W. L. Bragg, delivered a lecture on 
Significance of Crystal Structure.’’ 

Mr, Conrad F. MenpuHaM, consulting engineer, of 
77, Belgrave Road, S.W.1, is closing down his prac- 
tice in London to take up a position in Hong Kong 
as assistant managing director for W. S. Bailey & 
Company, Limited, engineers and shipbuilders. 

Mr. Ernest DoxrorpD, a past-president, has given 
£500 to the endowment fund of the North-East Coast 
Institution of Engineers and Shipbuilders, and the 
Furness Shipbuilding Company have given £500 to- 
wards the maintenance of the Middlesbrough branch 
of the Institution. 

THB AUDITOR’S REPORT on the average selling price 
of South Wales tinplate bars states that for July, 
August and September it was £7 2s. 0$d. The recent 
agreement does not affect the scale percentages under 
the sliding scale, but the question of a continuation 
of ex gratia bonuses will probably be a matter for 
consideration. 

At A meeTinG of the Grand Council of the Federa- 
tion of British Industries Sir Eric Geddes was 
nominated for the ition of president during the 
coming year. The following additions to the list of 
vice-presidents were also recommended: Mr. Arthur 
Balfour, Sheffield, steel; Lord Colwyn, Manchester, 
rubber; Colonel R. K. Morcom, Birmingham, elec- 
trical engineering; Sir Henry White Smith, Bristol, 
aircraft ; and Sir George Sutton, Bart., London, cable 
makers. 

Recentty Mr. J. S. Taylor (Taylor & Challen, 
Limited, Birmingham) attended a meeting of the 
Birmingham Chamber of Commerce for the purpose of 
handing to the president, Mr. F. Hickinbotham, a 
presidential chain and badge of office for use on 
official and ceremonial occasions. Mr. Taylor, who is 
now in failing health, was president of the Chamber 
for the six years ending March, 1910. On learning 
that the Lord Mayor of the City had suggested the 
provision of a presidential chain of office, Mr. Taylor 
asked to be allowed to provide the decoration. 


Gazette. 


TrapING in the style of Dieny & Lucas, Messrs. P. 
Dieny and C. Lucas, 329, High Holborn, W.C., engi- 
neers, have dissolved partnership. Debts by Mr. C. 
Lucas. 

Trapinc in the style of Alwyn & Martin, Messrs. 
H. Alwyn and J. N. Martin, 46, Bloomsbury Street, 
London, engineers, have dissolved partnership. Debts 
by Mr. H. Alwyn, who continues business in his own 
name. 

TraDING under the style of Block, Deroy & Com- 
pany, Messrs. E. V. and R. Block, Carlton House, 
Regent Street, London, 8.W., metal merchants, have 
been adjudicated bankrupts. Examination, Bank- 
ruptcy Court, January 17. 

BANKRUPTCY PROCEEDINGS have been instituted in 
the case of Mr. F. J. Ratcliffe, trading as Ratcliffe & 
Sons, the Boiler House, Hawarden, iron, steel and 
machinery merchant. Examination, The Castle, 
Chester, November 21, at 11. 

TRADING in the style of the Oxy-Acetylene Welding 
and Engineering Company, Messrs. W. Jordan and J. 
Charlesworth, 3, Deacon Street, Leicester, oxy-acety- 
lene welders and general engineers, have dissolved 
partnership. Debts by Mr. J. Charlesworth. , 

SretaBrass, Limitep.—It has been resolved that the 
company be wound up voluntarily. Mr. J. R. Kinnis, 
Union Bank Chambers, Riby Square, Grimsby, C.A., 
has been appointed liquidator, and Mr. W. R. Boyd, 
67, Cleethorpe Road, Grimsby, C.A., receiver. 

ApsuDICcATION annulled and receiving order dis- 
charged.—Mr. W. Haynes, 69, Southwark Street, 
Borough, and 21, Denning Road, Hampstead, metal 
merchant. August 9, the Court being satisfied that a 
scheme was duly approved by the creditors, and that 
the terms thereof were reasonable and calculated to 
benefit the general body of creditors, and that the case 
was one in which the Court would not be required to 
refuse an order of discharge. 


Manufacturers’ and Merchants’ 
Quotations. 


Extruded Brass Rods.—McKechnie Bros., Limited, 
Rotten Park Street, Birmingham, quote extruded brass 
ceeeeees turning and screwing rods at 64d. per lb. 

asis. 

Gunmetal and Phosphor Bronze Tubes, Rods, 
etc.—Charles Clifford & Son, Limited, Fazeley Street 
Mills, Birmingham, quote for rods, }-in. to 18-in. dia., 
1s, 2d. wo Ib. basis ; gunmetal tubes (drawn), 1s. 54d. 
per lb. basis; phosphor bronze chill-cast bars, 1s. 1d. 
per lb. basis. 

Rupee Lirrtey, Lrurrep, Swan Village, West Brom- 
wich, offer phosphor bronze chilled sticks at 1s. 3d. 
per lb. ; ditto, chilled tubes, 1s. 4d. per Ib. 

Hexagon Steel Bars.—Pearson & Knowles Coal 
and Iron Company, Limited, of Warrington, quote 
soft steel hot-rolled hexagon bars, 4 in. to 2 in. 
across flats, at £11 10s. per ton, net cash, f.o.t. works. 

Scrap Metals.—A. Joseph, Earl Street, London 
Road, S.E.1, quotes buyers’ prices for non-ferrous scrap 
metals as under:—New aluminium cuttings, £60; 
general collected scrap brass, £32; clean copper, £56; 
braziery copper, £46; gunmetal, £40; old lead, less 
usual draft, £21 10s. (all metal carted free in London 
area) ; tea lead, £19; old zinc, £23; hollow pewter, 
£125; shaped black pewter, £80. 

& Fovutps, Britannia Works, Watery 
Lane, Birmingham, quote :—Clean brass swarf, £30; 
clean gunmetal swarf, £35; gunmetal scrap, £40; clean 
heavy brass scrap, £32; new brass sheet cuttings, 
£40; clean heavy copper scrap, £54; clean braziery 
copper scrap, £49; new aluminium sheet cuttings, 
£60; clean aluminium cast scrap, £50; clean alumin- 
ium swarf, £30; scrap zinc, £17; scrap lead (less 
usual draft), £21. 


Contracts Open. 


Toronto.—Supply of blue annealed steel sheets 34in. 
by 71 by 15 b.w.g. The Department of Overseas 
Trade. 35, Old Queen Street, London, S.W.1. 

Cardiff.—For supplying and fixing approximately 
1,436 yards of six-wire reinforced concrete post and 
wire fencing at Craigwen, Penyrheol and Caerphilly, 
for the Glamorgan Agricultural Committee. The 
County Land Agent, 30, Park Place, Cardiff. 

London, S.W., November 3.—Supply of (1) mild- 
steel bars, sections, etc.; (2) Yorkshire iron; (3) 
wrought iron; (4) spring steel; (5) bolts, nuts and 
rivets, etc.; for the South Indian Railway Company, 
91, Petty F.ance, Westminster, S.W.1. (Fee, 10s., 
non-returnable. ) 
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MACNAB CO. 
METAL MELTING CRUCIBLE FURNACE 


For Brass, Gunmetal, Aluminium, Iron, etc. 


Reduce your fuel cost! | Melt in a hurry! 


Tylor Patent Pit-Type Furnace. 


OUTPUT. 
200 lbs. Admiralty Gunmetal 


melted in 35 minutes. Temp- 


erature 2000° F.—1093° C. 


ECONOMY, 


25 lbs. of Coke used per 200 lbs, 
of Metal melted. 


STANDARD CRUCIBLES. 
Lasting 35 to 40 heats. 


Tylor Patent Tilting-Type Furnace. 


OUTPUT. 


450 Ibs. Admiralty Gunmetal melted in 50 
minutes. Temperature 2000° F.—1093° C. 


ECONOMY. 
80 Ibs. of Coke used per 450 Ibs. of Metal 


melted, 


STANDARD CRUCIBLES. 
Lasting 30 to 40 heats. 


56/8, EAGLE STREET, SOUTHAMPTON ROW, LONDON, W.C.1. 


Works : TOTTENHAM, LONDON, N.17. 
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IRON AND STEEL MARKETS. 


Pig-iron. 


Compared with the activity evidenced a few weeks 
ago, conditions in the pig-iron trade have assumed a 
much quieter aspect, consequent upon a very dimin- 
ished demand for American shipments. The general 
state of the industry may, however, be more accurately 
estimated by a glance at the September returns of 
blast furnaces in operation at the end of that quarter. 
This shows that the total number of furnaces built 
on that date was 487, of which 1°38 were in blast, 
showing an increase of 2i since the end of the June 
quarter. It is some satisfaction to learn that the out- 
puts, though on a restricted scale, are being absorbed, 
very little iron remaining in makers’ stocks, due in 
a great measure, of course, to the recent heavy ex- 
ports to the United States, now unfortunately in much 
diminished quantities. In the South Staffordshire 
area inquiries suggest some revival in the foundry 
trade, and smelters are hopeful of improved business 
in the better qualities of pig. Recently the trade in 
these has been rather disappointing, and manufac- 
turers have severely felt the want of support which 
formerly they derived from it. The demand for forge 
iron remains quiet, and there is nothing encouraging 
in connection with it. Smelters are adversely affected 
by the advance in fuel costs, because they are unable 
to recoup themselves in the prices charged to con- 
sumers. At present the market will not stand any 
higher price for pig-iron, which has remained firm all 
through the summer, while the prices of other iron 
and steel products have considerably decreased. Scot- 
tish pig-iron smelters are still kept busy on export 
trade completing contracts on American account, over 
7,500 tons having been shipped to Atlantic ports a 
week ago, a record quantity in that period for a long 
time past. On Clydeside generally, however, there is 
no improvement to report in the demand for pig, and 
as far as the engineering founders are concerned busi- 
ness has never been worse. Until the shipbuilding 
trade picks up, no improvement can be expected, and 
whilst some more orders have been placed on the 
Clyde, the improvement is inappreciable. Business on 
Tees-side during the past week has been in disappoint- 
ing volume, the demand from America having fallen 
away, and for the moment buyers on the other side 
are holding off, and watching developments in their 
own market. On previous occasions American require- 
ments have usually been satisfied within a period of 
about three months, but conditions at the present time 
are so abnormal that it would not be surprising if 
another spurt in demand were experienced. Mean- 
time, however, the Cleveland makers have still con- 
siderable quantities to clear off their books, and are 
not likely to be worrying for some weeks to come. 

The steady revival of demand for steel products 
has induced a corresponding recovery in the hematite 
industry, makers’ stocks having practically dis- 
appeared, and outputs at furnaces in blast making this 
particular quality of iron being fairly absorbed in 
supplying consumers’ requirements. At Middles- 
brough there is a fair volume of inquiry stil! coming 
forward, though it is not at the moment eventuating 
in much business. The improvement in the home 
demand is, however, maintained, and the comparative 
scarcity of scrap would seem to point to an increasing 
consumption of hematite. Altogether, with fuel costs 
so high, there is no weakness on the part of producers, 
and 92s. 6d. appears to be a minimum figure for East 
Coast mixed numbers, with a premium of 6d. to 1s. 
per ton for the No. 1 quality. Similar conditions to 
those above outlined are experienced in Cumberland, 
and here, again, prices are firm and unchanged at 
105s. delivered Sheffield or Clyde port. 


Finished Iron. 


Business in the various sections of the finished iron 
trade continues disappointing, and with the one excep- 
tion of marked bars remains in its previous stagnant 
position. Manufacturing interests in South Stafford- 
shire are especially affected in this direction, consumers 
continuing to hold off markets and buying only for 
immediate requirements, with the result that forward 
business is at a standstill and only about 50 per cent. 
of the productive capacity of the district is employed. 
Some explanation of the conditions now ruling in the 
industry may be supplied by the excessive competition 
experienced not only from foreign makers, but also 
between home producers, who, in their anxiety to keep 
mills running, will often accept orders at unremunera- 
tive prices to secure current business. Among the 
materials most subject to competition in this connection 
may be instanced nut and bolt iron, which has recently 
been bought fairly freely at £9 15s. In this material 
there is also Belgian competition at about £8 10s. 


delivered, and it is noteworthy that Midland makers 
are able to make any sales against such a price. A 
fair quantity of iron gas strip is reported to have been 
sold at £10 10s., although the local quotavion is 5s. 
higher. The result is an impending reduction in the 
output. The demand for good crown iron is very 
spasmodic, but on the whole the price of this quality 
keeps fairly steady owing largely to the relatively high 
cost of production. Costs are so heavy that some 
makers let business go past them rather than cut their 
price to obtain it. Foundrymen still find just cause 
for complaint in depleted order books. 


Scrap. 


Although generally quiet on the whole, a certain 
degree of activity may be noted in a fairly brisk 
market for steel scrap, about the only section of the 
trade now evidencing much vitality. The demand for 
this class of material is fairly general ali round, but 
the output of heavy steel scrap is at present only on a 
limited scale, and supplies are inadequate to smelters’ 
requirements. This may probably be explained by the 
recent heavy shipments of this quality scrap to 
Germany, while consumers in South Wales have also 
bought freely until quite recently. Some disparity in 
the prices for heavy steel scrap is also observable, for 
while South Wales is reported to have paid up to 
72s. 6d., this particular quality is quoted at 65s. to 
67s. 6d. per ton. Taking Middlesbrough as a repre- 
sentative market, there is now a fair demand for 
certain classes of scrap, principally heavy steel scrap, 
steel turnings, and cast-iron borings. Heavy steel can 
be disposed of readily at 68s. to 68s. 6d. per ton, 
delivered works. For heavy short steel turnings quota- 
tions rule 54s. per ton, and cast-iron borings realise 
approximately 52s. 6d. Although there is no great 
demand for heavy cast-iron machinery scrap in handy 
pieces the position is somewhat better and the price 
ranges from 75s. to 77s. 6d. per ton. There is still 
practically no demand for heavy wrought-iron scrap. 
and the prices are purely nominal at 55s. to 57s. 6d. 
for bushelling, 60s. for ordinary heavy piling, and 70s. 
to 75s. for specially selected heavy forge. All quota- 
tions are delivered. 


Steel. 


General gratification is expressed in steel trade 
circles that the Admiralty authorities have decided to 
invite tenders for the construction of the new battle- 
ships which it is hoped will give a much-needed 
stimulus to business in the chief centres of industry. 
both as regards semi and finished products employed 
in warship building. In this connection it is much 
to be hoped that the Government will divide the con- 
tracts as much as possible in the various districts, in 
order to relieve the unemployment now experienced in 
most steel-making centres. 


Metals. 


Copper.—Although a fairly active business has been 
passing in the standard copper market buying move- 
ments continue confined within narrow limits, and are 
chiefly restricted to the speculative section on ’Change. 
Current quotations :—Cash : Wednesday, £62 17s. 6d. : 
Thursday, £62 15s.; Friday, £62 12s. 6d.; Monday, 
£63 2s. 6d.; Tuesday, £63. Three months: 
Wednesday, £63 10s. ; Thursday, £63 7s. 6d.; Friday, 
£63 7s. 6d. ; Monday, £63 15s. ; Tuesday, £63 12s. 6d. 

Tin.—Under exceptionally favourable statistical con- 
ditions the market for standard tin has_ recently 
developed remarkable strength, and with movements 
indicating a further advance values _ sellers 
are showing some reserve, especially in the East. 
Current quotations :—Cash: Wednesday, £176 15s. ; 
Thursday, £177 7s. 6d.; Friday, £180 10s. ; Monday, 
£184 10s.; Tuesday, £184. Three months: Wednes- 
day, £177 10s.; Thursday, £178 2s. 6d.; Friday, 
£181 5s.; Monday, £185; Tuesday, £184 10s. 

Spelter.—Values of this metal have experienced a 
further sharp advance, and market conditions continue 
very firm. Current quotations:—Ordinary: Wednes- 
day, £36 10s.; Thursday, £37 10s.; Friday, £37; 
Monday, £37; Tuesday, £37 10s. 

Lead.—The demand for soft foreign pig is fairly 
well maintained, but prices have reacted in an irregular 
market. Business, however, has been fairly good and 
the condition of the market looks sound and healthy 
enough, but the market has been affected by fairly 
heavy arrivals of Mexican lead, which occasioned no 
little surprise. Current quotations:—Soft foreign 
(prompt): Wednesday, £27; Thursday, £27; Friday. 
£26 5s.; Monday, £26 10s.; Tuesday, £27. 
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On the one hand 


Natural Draught 
with costly brick 
chimney emitting 
black smoke that 
spells waste and 
the draught at the 
mercy of the atmos- 
pheric conditions. 


On the other hand 
SIROCCO | 
Induced Draft 


with inexpensive 
steel stack and no \ 
wasteful smoke 
because the Fan 
ensures perfect 
combustion and 
correct draught 
at all times. 


fl it 


DAVIDSON 


SIROCCO WORKS, 
BELFAST. 


wh 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 


J. GRAYSON LOWOOD & Co., Ltd., 


Telegrams: ‘‘LOWOOD, DEEPCAR.” 


FIRE CLAY. 


STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


DEEPCAR, nr. SHEFFIELD. 


TAGLE MOULDING MACHINE. CAN BE S.EN IN OPERATION BY APPOINTMENT. 


JACKSON & BROTHER, LTD., 


WHARF FOUNDRY, 


Telegrams : “ Jockson, Bolton.” BOLTON. 


Telephone : 34 Bolton. 


WHEEL MOULDiNG MACHINES 


For SPUR, BEVIL, STRAIGHT & DOUBLE HELICAL WHEELS. 
MACHINE IS PROVIDED WITH 

SCOTT DiVIDING APPARATUS AND 
REQUIRES NO CHANGE WHEELS. 


We also make 


A FLOOR or PILLAR WHEEL MOULDING MACHINE 


With your enquiry state the maximum diameter you wish to make. 


LARGE NUMBER OF MACHINES AT WORK. 


Coal E is in the Air’ 

= | 4 | 
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| 
fl Send for Catalogue No. 1009. | 
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Standardoash,. .. 63 
Three months... .. 63 1 
Electrolytic .. .. 70 
Best selected .. .. 65 
Sheets .. .. .. 96 
Wire bars .. .. 70 
Do. Nov. .. .. 70 
Do. Dec. .. .. 70 
Ingot bars .. .. 70 
H.C. wirerods.. .. 74 
Off. aver. sash,Sept. 63 
Do. 3 mtbs., Sept. 63 1 
Do. Settlement Sept.63 
Do. Electro, Sept. 71 
Do. B.S., Sept. .. 67 
Aver. spot price. 
copper, Sept. .. 63 2 7} 
Do. Electro, Sept.71 8 1 
Solid drawn tubes .. i34d. 


os 


~ = 


Brazed tubes... .. 

Wire. 104d. 

Yellow metal rode. . 64d. 

Do. 4x4 Squares .. 83d. 

Do. 4x3 Sheets .. 93d 
BRASS. 


Solid drawn tubes. . 113d. 
Braged tubes.. .. 133d 
Rods, drawn .. 104d. 
Rods, extruded or rolled 64d. 
SheetstolOw.g. .. 10d. 


ire 95d. 
Rolled meta) 94d. 
TIN. 

Standard cash ..184 0 
Three Months .-184 10 
English .. .. 184 0 0 
Bars e ee -186 0 
Chinese .. .. ..183 0 O 
Straits 185 7 6 
Australian 185 0 0 
Eastern iss 0 0 
Banca .184 2 § 
Off. aver cash. Sept. 160 2 8} 
Do. 3mths.. Sept. 160 0 7% 
Do. Sttlment Sept. 160 2 31 
Aver. spot, Sept. . 160 1 3} 


SPELTER. 


Ordinary eo @ 
Remeited a © 
Hard 
Electro#9.9 .. .39 0 0 
English .. .. ..37 O 


India 
Zincashes .. ..I1 


0 
Of. aver., Sept. ..31 88 
Aver., spot, Sept. ..3! 14 1 


LEAD. 


Soft foreign . 27 0 0 
English. . 28 0 0 
Off. average, Sept. 23 16 
Average spot,Sept. 24 2 


ZINC SHEETS. 


sheets, English 40 0 

V.M. ex. whf 40 0 © 
Dutch co 4010 0 
Boilerplates ..  .. 5S 10 
Battery plates .. 39 0 0 


ANTIMONY. 


English regulus .. 27 0 
Special brands .. 43 10 
Chinese .. ..-.. 25 10 


QUICKSILVER 
Quicksilver .. ..J2 0 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


Ferro-silicon— 
75% --1910 0 


WEEKLY PRICE CURRENT. 


Ferro-vanadium— 
35/40% 17/- |b. va. 


Ferro-moly bdenum— 
70/75% 8/9 lb. mo. 


Ferro-titanium— 
23/25%, carbonless 1/2 |b. 


Ferro-phosphorus, 20/23%,£24 


Ferro-tungsten— 
80/85%, carbon free 1/5 |b. 


Tungsten metal powder— 
98/99% Ib. 


Ferro-chrome— 


4/6% car... £23 5 

6/8% car. .. £22 15 

8/10% car. oe £22 10 
Ferro-chrome— 

Max.2% car. .. £55 

Max. 1% oar. .. £68 


Max. 0.70% car. .. £75 

67/70%, carbonless 1/6} |b. 
Nickel—99%, 

cubes or pelJets .. £137 10 
Cobalt metal—98/99% 12/— Ib. 
Aluminium—98/99% £100 


Metallic Chromium— 
96/98% .. 


Ferro-manganese (net )— 
76/80%, loose .. £15 
76/80%, packed .. £16 
76/80%, export £14 10 

Metallic manganese— 

94/96%, carbonless 2/3 Ib. 
Per ton unless otherwise 
stated 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% d. 
tungsten .. oo 3G 
Finished bars, 18% 


tungsten 3 0 
Per Ib. net, d/d buyers’ works. 
Extras— 


Rounds and squares 

3 in. to 8 in. inclusive 4d. |b. 
Rounds and squares 

under $ in. to } in. 3d. Ib, 
Flats under 1 in. by 

in. to in. by din., 

and al) sizes over four 

times in width over 
thickness .. .. 3d 
Bevels of approved 

sizes and sections .. 6d. lb. 
Ifin coils .. 3d. Ib. 
Packing ton. 
Bars om to length 10% extra 


Scrap from high-speed 
tool steel— 
Scrap pieces . - 84 
Turnings and swart . Id 


Per lb. net, d/d steel 
works. 


SCRAP 


South Wales—£ s.d. £ 
Heavy Steel 310 0 3 15 
Bundled steel 

&shearings2 1763 10 0 
Mixed iron 
&steel ..2180 3 5 O 


a 
0 


Heavy cast 
won... 376312 6 
Good machinery for 
foundries 4 0 
Cleveland— 


Heavy steel oe 
Steel turnings 
C..st-iron borings 
Heavy forge 
Bushelled scrap.. 
Cast-iron scrap .. 


Lancashire— 
Cast iron scrap.. 317 6 
Heavy wrought... 3 7 6 
Steel turnings .. 2 2 6 


wh roe 
bo 


0 
cuttings -- 60 0 
Braziery copper.. 46 0 
0 

0 


co occ oo 


Gun metal -- 40 
Hollow pewter ..125 
Shaped black 
pewter .. - 3 O 
Above are merchant's buyin 
prices delivered yard. 


no 


Foundry No. 1 97,6 
Foundry No. 3 -- 92/6 
Forge No. 4.. «+ 85/- 
Mottled 80/-- 
Hematite No. 1 -- 93/3 
Hematite M/Nos. .. 92/6 
Midjands— 
Staffs. common 
part-mine forge 
a » foundry — 
» Cold blast .. 240/- 
Northants forge 70/—to 72/6 
» foundry No. 3 77/6,, 80/- 
basic. . -- 80/- 
Derbyshire forge T5/- 
» foundry No. 3 82/6 
basic - 80/- 
Scotiand— 
Foundry No.1  .. 108/- 
No.3 .. 100/- 
Hematite M/Nos. .. 107/6 
Sheffield (aid 


Derby forge. 82/6 
a foundry No. 3 86/6 

Lines. forge . ° 86/6 


» foundry No. 3. 87/6 

»» basic .. 86/6 
E.C. hematite -- 102/- 
W.C. hematite 102,/6 
All d/d in the district. 

Lancashire (d/d eq. Man.) — 

Derby forge .. 2 

» foundry No. 3 90/- 
Northants 

No. 3 ° 
Cleveland foundry 

No. 3 
Staffs. foundry 
Lines. forge .. 

» foundry No. 
Summerlee foundry.. i16/6 
Glengarnock foundry 118/6 
Gartsherrie foundry 118/6 
Monkland foundry .. 116/6 


FINISHED IRON & STEEL. 
Usual District deliveries for 
tron; delivered consumers’ 
station for steel. 

{ron— £ 8s. d. 
Bars (cr.)£10 10toll 10 0 
Anglee £10 15toll 15 0 
Tees to 3 united 


Nutand bolt .. 915 0 
Hoops .. 
Marked bars 

(Statis.) 13.10 0 
Gaa strij st10 10 to 10 15 0 
Bolts and nuts, 

fin. 4in. 17 1» 0 

Steel— 
Ship plates £9 to9 10 0 
Boiler plates .. 12 10 0 
Chequer plates 10 5 0 
Angles £8 126to 9 9 O 
Tee £912 6tol? O O 
Channels .. 8 lv 0 
Joists ea 9 0 0 


Rounds & squares 

3-in. to Shin... 15 
Rounds, under 

3in. tofin. .. 8 15 
Flats, over 

wideandup.. 915 
Flats 5ia. to ljin. 8 5 


£ ad 
Rails, heavy .. 815 0 
Fishplates -- 1410 6 
£116 0toll 10 0 
Black sheets,24g. 12 0 w 
Galv. cor. sheets, 
24g.. -- 1610 0 
Galv. fencing wire, 
8g.plain .. 16 0 
Rivets, }in.dia 1215 
Billets, soft 7 0 0to72 6 
Billets, hard .. 8 O 
Sheet bar6 17 6to7 7 6 


PHOSPHOR BRONZE. 


Per lb 
basis 
Strip ° 1 3 
Sheet ve 1 32 
Wire 1 33 
Rods oe ° 1 23 
Tubes oe 1 6 
Castings .. oo 


Delivery 3 owt. free to any 
town. 

10% phosphor copper, £40 
above price of B.S. 

15% phosphor copper, £50 
above price of B.S. 

Phosphor tin (5% 7%)» £30 above 
price of English ingots. 

& Son 


NICKEL SILVER, SHEET 
METAL, WIRE AND TUBES. 


Per lb. 

Ingots for raising 11d. to 1/5 
Rolled— 

To 9 in. wide 1/65 to 1/11 

To 12 in. wide 1/5} to 1/11} 

To 15 in. wide 1/6 to 2/0 

To 18 in. wide 1/6} to 2/03 

To 2lin. wide 1/7$ to 2/14 

To 25 in. wide 1/8} to 2/2} 
Ingots for spoons 

and forks ++ ild. to 1/5 


Ingots rolled to 

spoon size .. 1/2 to 1/8 
Wire round— 

3/0 to 10. G. .. 1/8$ to 2/34 
with extras according to gauge 


AMERICAN IRON & STEEL. 


At Pittsburgh unless otherwise 

stated. Dols. 
No. 2X foundry, Phila. 33.14 
No. 2 foundry Valley.. 32.50 
No. 2 foundry, Birm. .. 27.50 
Basic .. ee 31.96 


Bessemer ee 35.27 
Malleable ee 34.96 
Grey forge ° $2.77 
Ferro- -manganese 80 % 
delivered 75 00 


Bess. rails, h’y, ‘at mill 43 90 
O.-h. rails, h’y, at mill 43.00 
Bess. billets .. 40,00 
O.-h. billets .. 40.00 


O.-h. sheet bare - 40.00 
Wire rods aa - 45.00 

Cents. 
Iron bars, Phila. 
Tank plates .. ee 2.15 
Beams, etc. . eo 


Skelp, grooved steel .. 2.00 
Skelp, sheared steel 

Steel hoops .. 
Sheets, black, No. 28 . 


Sheets, blue an’l’d, aio 2.60 


Sheets, gaiv., No. 28 4.€0 
Wire nails +o 2.70 


Barbed wire, galv. -. 3.35 
Tinplate, 100-lb. box .. $4.75 


COKE (at ovens). 
Welsh foundry .. 35/- to 37/6 
furnace ..26/- to 27/6 
Durham & North.foundry 
ace... 27/- 
Other * Districts, foundry 30/- 
furnace 26'— 


ce 
d 
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SWEDISH IRON. TUBES. DAILY FLUCTUATIONS. Oct.26 177 0 Oine, 15/- 
9 * 
Bars, hammered basis Up to and Standard Copper (cash). 
0 Rolled Ordinary— Gas 55%) Tube prices Oct.25 62 17 6 dec. 2/6 ” 
e Assortment 17 10 0 Water .. 50% are °° 26 6215 O oe 2/6 Zinc Sheets (English). 
0 Nail Rods— ad Steam .. 45%) now free. » 27 6212 6 ,, 2/6 Oct. 25 40 0 0 No change 
Square, round 9 9 » 30 63 2 6 ine. 10/- » 26 40 0 0 
and flats om TINPLATES. » 31 63 0 0 dec. ,, 2/6 » 27 40 0 0 ra 
0 Kog Steel nom. £38 to £40 1.0.Cokes, 20x14,box 19/3 Electroiytic Copper » 
Faggot Steel nom. £30 to £32 3816 Oct. 2 5 Nochange » 31 4000 
0 Biooms— js 20x10, ,, 28/3 a 26 10 5 0 ch Spelter (ordinary). 
Single welded .. £10 to £11 183x114, ,, 19/9 Oct.25 3610 Oinc. 7/6 
Billete— »  45/- » 30 70 5 ” » 62 3710 , 
Single and double LX.x. » » 31 70 5 0 » 27 37 0 dec. 10/- 
welded £13 to£l4 F.C.B.Y. 21Xx13§ ,, 36/6 Standard Tin (cash). » 30 37 0 Nochange 
O.V.BG. 162x15, 349 oot 95176 15 0 ine 47/6  » 31 3710 Oinc. 10/- 
Ib Grey, white or 28x20” ” 26 177 7 6 ,, «12/6 Lead (English). 
sis mottled .. £7 to £7 10 0 ad 20 x 10, : 94)/- » 2¢ 180 10 0 ” 62/6 Oct. 25 28 5 O ine. 15/- 
3 Prices are without engage- 183 x 14, 18/— ” » 26 28 5 ONo change 
32 ment, Allquotationsaref.o.b. Terneplates, 28X20, ,, 26/- ” 27 2715 Odec. 10/- 
33 Gothenburg, net cash against Tin (English ingots) »» 30 2715 0 No change 
documents there. Oct.25 176 5 O inc. 40/- » 31 28 0 Oinc. 5/- 
ny 
40 JOHN HALL & CO SHROPSHIRE IRON Co., Ltd. 
£50 London: 10; Bush Lane, 
adley, Shropshire. Cannon E.C.4, 
OF STOURBRIDGE, LIMITED, 


3 BARS, HOOPS, SECTIONS & WIRE 


Es. M. ne in IRON, STEEL, COPPER and BRONZE. 
Galvanised Telegraph, Telephone, Cable and Trolley Wire 


15 FIRE BRICKS, BL AST To all Specifications. 


ce, War ce, onies), English and Foreign ways, &c. 
i FURNACE BRICKS BEST H. C. COPPER & BRONZE WIRE a speciality. 
8 
rise WINCHESTER HOUSE, OLD BROAD ST, LONDON, E.C.2. 
18, BENNETTS HILL, BIRMINGHAM. 
3.27 ae 
11, OLD HALL STREET, LIVERPOOL. HONG KONG ROAD, SHANGHAI 
HH 5, MURZBAN ROAD, BOMBAY. 5 SHAFFRAZ ROAD, RANGOON. | 
00 an 1, LALL BAZAR CALCUTTA. COX’S BUILDINGS, KARACHI. HH 
00 
2.47 as 
2.00 
as SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c. 
ae ae 
2.00 HH Ht 
= | IRON & STEEL SCRAP 
1.£0 + aw 
2.60 oe 
2.70 COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


WILLIAM COLVIN COMPANY, 


ROYAL EXCHANGE, 93, HOPE STREET, 
MIDDLESBROUGH. 


GLASGOW. 


3.35 
4.75 
37/6 
7/6 
/- 
30/- 
26'~ 
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SITUATIONS VACANT AND WANTED. 


PATENTS.—Cont. 


HE Lancashire Branch of the Institution of British 

Foundrymen beg to announce that several mem- 
bers, who have had varied experience as Foremen, etc., 
are at present disengaged. Employers who are in need 
of Foremen or other members of their foundry staff 
are invited to communicate with the Honorary Secre- 
tary, T. Makemson, 21, Beresford Road, Stretford, 
Manchester 

RACTICAL CORE MAKER desires situation ; 

wide and varied experience iron, steel and brass, 
motor, locomotive, textile and general engineering ; 25 
years at the trade, 10 years as Foreman, Specialising 
in Oil, Sand, Plaster and Metal Core Box making, 
Sand Reclaiming, Machine and Hand Cores; progres- 
sive, up-to-date, possessing tact; used to control; 
skilled or semi-skilled labour; used to piece work ; 
highest references.—Box No. 284, Offices of the 
Founpry TRADE JoURNAL, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 
1 ANTED.—One Foundry Foreman for heavy 
V marine work and one for light castings and 
cylinders in Great Britain; McLain Graduates _pre- 
ferred.—State age, experience and salary first letter 
to McLain’s System (Inc.), 710, Goldsmith Building, 
Milwaukee, Wis 


PROPERTIES FOR SALE. 


K Oh SALE by Private Treaty, MODERN IRON- 

FOUNDRY, FREEHOLD LAND and BUILD- 
INGS, covering an area of 1,865 square yards, com- 
plete with all Plant, including two Cupolas, 4 ft. 3 in. 
and 3 ft. 9 in. dia., together with Fans, 10-ton Elec- 
tric Overhead Travelling Crane, Loam Mill, Sand 
Mixer, Moulding Boxes, etc., within two minutes of 
Wakefield (Kirkgate) Goods Station. Part purchase 
rice can remain.—For permission to view, apply 
Ruopes & Sons, Limrrep, Grove Iron Works, 
Wakefield. 

FOR SALE as a going concern, the business of 
Messrs. W. J. & C. T. Burgess, Engineers and Iron 
Founders, Victoria Works, Brentwood, Essex. 

FREEHOLD LAND AND BUILDINGS: These 
comprise a site area of approximately 4 acres, and the 
Buildings include large and well-arranged Engineering 
and Foundry Premises, containing Machine Shops, 
Smiths’ Shop, Foundries, Stores, Sheds, Offices, etc., 
together with a well-built Residence and two Cottages. 

THE PREMISES, situate close to *bus routes, are 
within easy access of the G.E. Rly., possessing an 
extensive frontage to Ongar Road of about 800 ft. 

PLANT AND MACHINERY: The main Machine 
Shop is well sora with about 50 Machine Tools, 
including Lathes, Planes, Drillers, Slotters, Grinders, 
te. 


etc. 

FOUNDRY EQUIPMENT: This includes 2 
Cupolas, 4 Pot Furnaces, and upwards of 50 tons of 
Foundry Boxes, ete 

SPECIALITIES AND PATENTS manufactured by 
this Firm include Engineers’ Quick Grip Vices, Bucket 
Pumping Machinery, Saw Cotton Gin, Field Mower 

arts, Portable Hand Baling Press, and Motor Lawn 
Mowers, of which they possess drawings, patterns, 
patents, jigs. and unassembled parts. The business 
was established in 1849, and has been in the same 
family ever since. 

There is also a quantity of STOCK and STORES, 
and well-fitted offices. Plans may be inspected and 
further information with order to view obtained from 
the Trustee, H. T. Broor, Ese., Messrs. W. F. 
Smart, Son & Bioor, 255, Finsbury Pavement House, 
E.C.2, or Messrs. Henry Butcuer & Company, 
Auctioneers, Valuers and Surveyors, 63 and 64, Chan: 
cery Lane, W.C.2. 


PATENTS. 
DVICE and Handbook Free.—Kinc’s Patent 
Acency, Limirep, Director, B. T. King, Reg. 
Patent Agent, 146a, Queen Victoria Street, E.C.4. 
HE Proprietor of the Patent No. 2,324 of 1912, 
for Improvements in Methods of Producing 
Wrought Shapes of Manganese Steel, is desirous of 
entering into arrangements by way of licence and 
otherwise on reasonable terms for the purpose of 
exploiting the same and ensuring its full develop- 
ment and practical working in this country. All 
communications should be addressed, in the first in- 
stance, to HasettineE Lake & Company, Chartered 
Patent Agents, 28, Southampton Buildings, Chancery 
Lane, London, W.C.2. 
HE Proprietor of the Patent No. 1,479 of 1912, 
for Improvements Relating to the Manu- 
facture of Manganese Steel, is desirous of 
entering into arrangements by way of licence and 
otherwise on reasonable terms for the purpose of 
exploiting the same and ensuring its full develop- 
ment and practical working in this country. All 
communications should be addressed, in the first in- 
stance, to HasevttrnE Lake & Company, Chartered 
Patent Agents, 28, Southampton Buildings, Chancery 
Lane, London, W.C.2. 


WNER of protected secret alloy, light, strong and 
durable metal, thoroughly tested for bushes and 
highly recommended, would sell for lump sum or for 
sum and royalty.—Address, ‘“‘ ALLoy,’’ Wm. Porteous 
& Company, Advertising Agents, Glasgow. 
MACHINERY. 


FOR SALE. 


Cross Compound Horizontal Corliss Engine, 15 in. 
and 24 in. cyls., 36 in. stroke, by D. Adamson & Com- 
any. Two Cross Compound Horizontal Drop Valve 
ingines, 125 in. and 20 in. cyls., 26 in. stroke, by 
Robey & Company, Limited. Cross Compound Hori- 
zontal Engine, 11 in. and 19 in. cyls., 26 in. stroke, 
by Marshall Sons & Company, with Proells valve gear 
and jet condensor. Cross (veal Horizontal Sur- 
face Condensing Engine, 11} in. and 17} in. cyls., 
18 in. stroke, by Marshall Sons & Company, Limited. 
Vertical Compound Open Type Engine, 15 in. and 
21 in. cyls., 1G in. stroke, by Robey & Company, 
Limited. Vertical) Compound Open Type Engine, 
12 in. and 19 in. cyls., 12 in. stroke, by Tangyes, 
Limited. Ingersoll Sergeant Direct Line Steam-driven 
Air Compressor, 144 in. air cyl., 14 in. steam, 14 in. 
stroke, capacity 384 cub. ft. free air per minute. Three 
Generating Sets, Vertical by Bellis 
& Morcom, direct coupled to Generator, 105 volts, 500 
amps., 400 revs. Three 75 B.H.P. Shunt Wound 
Motors, by Vickers, 440 volts, 600 revs., with pulley. 
Two 60 B.H.P. Shunt Wound Motors, by Vickers, 
440 volts, 630 revs., with pulley. 


Catalogue of Stock Machinery, 6,000 Lots. 
Free on Application. Inspection Invited. 


THOS. W. WARD, LTD., 
ALBION WORKS, 
SHEFFIELD. 


Staines. 


ANTED, Furnace for Non-Ferrous; capacity 
about 400 Ibs. State type and where same can 
be seen.—Box 286, Offices of the Founpry Trane 
JOURNAL, Bessemer House, 5, Duke Street, Adelphi, 
London, W.C.2. 
AN TED.—New, or second-hand if in perfect con- 
dition, to equip a Foundry to turn out 20 tons 
of Iron Engine Castings per week, mostly hollow, 
between 5 and 200 lbs. in weight. Prices must be 
stated, sellers cannot be interviewed, and in the case 
of machines the maker’s name should be given. Elec- 
tric current available 500 volts D.C. Blower for 
Cupola, 3-4 tons per hour, blast inlet 14 in. bore. Hand 
Ladles, Two-man Ladles, Runway Ladle. Device for 
quickly adjusting height of runway ladles. 500 ft. 
of 3-in. turned Shafting with Couplings. 50—3-in. 
Roller Bearing Plummer Blocks. 4 Electric Motors, 
abont 40 h.p., with starting switches. Sand-blast 
machines of barrel type, revolving type and cabin type, 
with dust extractor. Belt-driven Air Compressor to 
suit sand-blast plant. Pneumatic Chipping Hammers, 
Vibrators, Flexible Hose and Fittings. 1,000 ft. of 
1}-in. Wrought Iron Pipe, with screw couplings. 2 
Belt-driven Compressors, to suit pneumatic tools; 
about 200 ft. and 50 ft. per minute at 80 lbs. 3 Self- 
contained Core Ovens, gas or coke fired. 1,000 ft. of 
Runway Beam, to carry one ton over a span of 10 ft 
10 Ball-bearing Runway Blocks. 10 one-ton geared 
Chain Blocks. 3,000 ft. Electric Cable 19-14, state 
maker and class. Mixers for Core Sand and Floor 
Sand. Paint Spraying Outfit for the rough painting 
of Castings.—Tue Bercrus LauNcH AND ENGINE Com- 
PANY, LimitTep. 254, Dobbie’s Loan, Glasgow. 


MISCELLANEOUS. 


ENCIL GANISTER, of high quality, and other 
grades for Sale——Apply, R. E. Apamson, 
Ushaw Moor, County Durham. 


SCIENTIFIC FACTS 


for toundrymen and manufacturers 


An exact knowledze concerning the properties and qualities: of the 
various materials vou use will probablv enable you to effect lasting 
economies in more than one direction, and to overcome many difficulties 
of production. We place at your disposal an expert staff and complete 


facilities for the 


TESTING, ANALYSING AND CONSULTING 


on Iron, Steel, Non-ferrous Alloys, Sends, Fuels, and materials of every 
description. Our services extend to Chemical Analysis, Mechanica! 
Testing on machines approved by the Board of Trade, and Metallurgical 
Consulting in all branches of Foundry work, including Mouldings, Cores, 


Mixing of Metals, etc., etc. 
Let us help on your problems! Write us to-day for terms. 
BEECROFT & PARTNERS, Ltd. 
Manacine Dreector, F. J. Beecrorr 
(Over 40 years’ actual foundry and metallurgical experience 
St. Peter’s Close, She Tiel1. 
Phone: Shefiield 15¢2. *Grams: “ Retort, Sheffield.” 
Code: A.B.C., 5th Edition. 
atso AT Norfolk House, Cannon Street, Birmingham 


21) Electric Motor, by Lancashire, 500 volts. 
; aad D.C.; new 1916; with Brookhirst pillar con- 
trol—Harrv H. Garpam & Company, 
; 
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